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EXECUTIVE SUMMARY 

SITE HISTORY 

The Caldwell Trucking Company Site is located in Fairfield 
Township, Essex County, New Jersey. The site is an 11.25-acre 
tract of land located in the eastern portion of the township. 

The facility, which has been in existence at the site since the 
early 1950s, has handled domestic, commercial, and industrial 
septic tank waste. Some of these wastes are believed to have 
contained solvents and other contaminants. The waste was 
chlorinated for disinfection with granulated hypochlorite in 
open, unlined lagoons. Sludge from the lagoons was periodically 
cleaned out and disposed of off site. Clarified lagoon water 
was transported to an unlined disposal pond within the site area 
and allowed to filter into the subsurface. Starting in 1973, 
under State order, Caldwell Trucking switched to steel holding 
tanks and backfilled its old lagoons. Since the start of EPA's 
investigations in 1984, the site has not been used, and in 
mid 1988 Caldwell closed its only remaining activity as a 
transporter. 

Events leading to inclusion of the Caldwell Trucking Company 
Site on the National Priorities List began in the mid-1970s. At 
that time a number of domestic wells in Fairfield Township were 
found to be contaminated with chlorinated hydrocarbons. The 
investigation into the contamination intensified in 1980, when a 
well operated by Heisler Machine Company, adjacent to the site, 
was found to be heavily contaminated with many volatile organic 
compounds, including trichloroethene, chloroform, tetrachloro-
ethene, and others. The New Jersey Department of Environmental 
Protection (NJDEP) then began a groundwater quality study that 
included sampling industrial, private, and municipal water 
supply wells. Many of these wells were found to be 
contaminated, as were Municipal Well No. 7 and Municipal Well 
No. 2, located upgradient of the site. Both were taken out of 
service, and the majority of the residences with contaminated 
wells were supplied with municipal water. NJDEP sampling of 
soils and sludges in the onsite lagoons revealed a possible 
source of contamination at the Caldwell Trucking Company Site. 

Further investigation during the 1980s indicated that Caldwell 
Trucking Company was a source of contamination, but not the only 
source. General Hose Products, Inc., located adjacent to g 
Caldwell Trucking Company, is suspected to be another source of F 
groundwater contamination. The General Hose facility uses 
solvents, including volatile organics, in its processes. Drum g 
storage areas, spillages from above-ground solvent storage M 
tanks, leakages from underground storage tanks, and several 
septic tanks and seepage pits were deemed potential contaminant g 
sources. M 

0̂  
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In June 1986, NUS Corporation completed and submitted to the EPA 
a Remedial Investigation (RI) and a Feasibility Study (FS) 
Report for the Caldwell Trucking Company Site. The RI focused 
on delineating the horizontal and vertical extent of 
contamination in the former lagoons on the site and on 
investigating the relationship of the groundwater contamination 
in the area of Municipal Well No. 7, to contamination at the 
site. The RI confirmed the presence of two separate plumes; an 
upgradient contaminant plume in the vicinity of Municipal Well 
No. 7, that was later attributed to another source, and a 
downgradient contaminant plume, as well as contaminated surface 
water and sediments. 

The FS focused on remediating source areas identified on the 
site proper, providing an alternative water supply in the 
downgradient plume area, and providing wellhead treatment of 
Municipal Well No. 7, even though it was not contaminated by the 
Caldwell Trucking Company Site. These alternatives are 
currently in the design phase. The downgradient plume and its 
impact on the Passaic River, subsurface soils on General Hose 
Products, Inc., and surface water and sediments downstream from 
the site were to be addressed in the Offsite RI/FS. 

OBJECTIVES 

The study area under investigation in the Caldwell Trucking 
Company Site Offsite RI/FS, as specified in the Final Offsite 
RI/FS Work Plan, includes the area extending from the Caldwell 
Trucking Company Site northeast to the Passaic River 
(Ebasco, 1987a). Offsite environmental contamination within the 
study area, as it relates to Caldwell Trucking Company Site and 
General Hose Products, Inc., was the focus of the field 
investigation. Environmental media addressed included the 
following: 

• Subsurface soils within the General Hose Products, Inc., 
property. These soils were identified in the previous RI 
as a potential source of groundwater contamination. 

• Contaminated groundwater extending from the Caldwell 
Trucking Company Site to the Passaic River. 

• Local surface waters and sediments downstream of the 
Caldwell Trucking Company Site, particularly as they are " 
affected by groundwater discharge and surface-water 
runoff. 

• Surface waters of the Passaic River (a municipal water ^ 
source) along the stretch where contaminated groundwater ĉ  
from the site discharges to the river. 

o 
o 

The overall goals for the Offsite RI/FS were to obtain the data ^ 
necessary to determine the actual or potential public health and 
environmental risks associated with offsite environmental g 
contamination and to evaluate remedial action alternatives that -̂I 
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could potentially mitigate these concerns. Specific objectives 
of the Offsite RI were developed to meet these goals and to 
address the data limitations from the previous RI. These 
objectives, as provided in the Final Work Plan, include the 
following: 

• Determine the presence or absence of subsurface soil 
contamination on the General Hose Products, Inc. property. 

• Estimate the nature and the horizontal and vertical extent 
of the downgradient contaminant plume. 

• Estimate the chemical and physical parameters of the 
groundwater and subsurface soils in the plume area for 
input into a contaminant transport model. Contaminant 
transport modeling is needed to predict the transport of 
contaminants with time, evaluate long term impacts on the 
Passaic River, and to evaluate the effect of remedial 
actions on the plume. 

• Determine current and/or potential receptors of 
groundwater contamination in the plume area. 

• Determine the nature and extent of contamination in 
surface waters and sediments in the downgradient plume 
area. 

• Evaluate the public health and environmental risks 
associated with contaminated groundwater and with the 
surface water and sediments. 

FIELD INVESTIGATION 

Various field investigations and data collection activities were 
employed to meet the Offsite RI/FS objectives. The field 
investigation activities, as described in the Final Work Plan 
and the Final Field Operations Plan, included the following: 

• Drilling and installing 34 monitoring wells to monitor 
4 hydrogeologic zones (February through May 1988). 

• Drilling and sampling of subsurface soils on General Hose 
Products, Inc. (March 1988). 

• Surface-water and sediment sampling (March 1988). 
o 

• Three rounds of monitoring well sampling (March through ^ 
June 1988). 

One round of domestic well sampling (June 1988). 
o 
o 

Six rounds of water-level measurements (May through o 
November 1988). "̂  o 

GO 
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• Short-term aquifer pumping tests and slug tests. 

• Surveying of sampling locations and monitoring wells (June 
and July 1988). 

Groundwater and surface-water samples were analyzed for Target 
Compound List (TCL) organics and inorganics and/or TCL volatile 
organics and for geochemical parameters, such as chloride, 
sulfate, etc. Soil and sediment samples were analyzed for TCL 
organics and inorganics and/or TCL volatile organics and for 
selected geotechnical parameters, such as specific gravity, 
grain size distribution, etc. All analytical data used in this 
report were validated by the REM III team. 

RESULTS OF THE REMEDIAL INVESTIGATION 

Sampling and analysis of soils, groundwater, surface water, and 
sediments during the Offsite Remedial Investigation indicated 
that environmental media within the study area are contaminated. 
The results of the Offsite RI are summarized below. 

• Subsurface soil samples obtained from borings installed on 
the General Hose Products, Inc., property contained 
volatile organic compounds. The highest concentrations 
were detected in soil samples from borings installed in 
the vicinity of the former underground storage tanks. 

• A plume of contaminated groundwater, extending from the 
Caldwell Trucking Company Site to the Passaic River, was 
defined. Contamination was identified in all four 
hydrogeologic units (Zones A, B, C, and D) in relatively 
well-defined plumes. The Caldwell Trucking Company Site 
and General Hose Products, Inc., are considered the 
principal groundwater contaminant sources. Volatile 
organics (trichloroethene and related compounds) are the 
most prevalent contaminants. Concentrations of total 
volatile organic compounds in the monitoring wells ranged 
from 2 ug/L to 91,760 ug/L. These contaminants have moved 
readily with the groundwater through aquifer materials, as 
demonstrated by the widespread contamination within these 
zones. 

• Once in the groundwater system, contaminants have moved 
downgradient from the source areas into the four 
hydrogeologic units. In general, there is a downward 
vertical gradient from the uppermost unit (A Zone) to the 
lowermost unit (D Zone), with localized areas of upward 
gradient where geologic/hydrogeologic conditions vary. Q 

lr> 

• Groundwater in the A Zone appears to discharge to local 
surface-water bodies, such as Deepavaal Brook and its g 
unnamed tributaries. Groundwater in the B Zone discharges M 
primarily to Deepavaal Brook and the Passaic River. The 
C and D Zones, on the other hand, discharge to the Passaic g 

vo 
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River and/or major pumping wells west and northwest of the 
study area. 

• Surface water and sediments on Deepavaal Brook and/or its 
unnamed tributary are contaminated with volatile organic 
compounds, polycyclic aromatic hydrocarbons (PAHs), and 
polychlorinated biphenyls (PCBs). Although groundwater 
discharge to surface water is a potential source of the 
volatile organics, there is evidence of other industrial 
sources in the heavily developed study area. The PAHs and 
PCBs in sediments are not thought to be site-related. 

The SWIFT Version III three-dimensional groundwater model was 
used to estimate future groundwater concentrations in the A, B, 
C, and D Zones following remediation of contaminated soils on 
the Caldwell Trucking Company and General Hose Products Inc., 
properties. The model was also used to evaluate the effects of 
groundwater discharge to the Passaic River. Modeling was 
conducted for five of the primary site contaminants 
(trichloroethene, 1,1,1-trichloroethane, chloroform, 1,1-di-
chloroethene, and 1,1-dichloroethane). The results of the 
modeling effort suggest the following: 

• Within 200 years, the boundaries of the present plume in 
the B, C, and D Zones will expand. The boundaries of the 
plume in the A Zone will remain essentially unchanged. 

• Although the boundaries of the plume will expand, the 
concentrations of contaminants "vithin the plume will 
generally decrease with time. 

• The estimated concentrations of contaminants in the 
Passaic River at present and 200 years in the future are 
less than 1 yg/L for each individual compound modeled. 
The predicted levels generally decrease with time. 

The model assumed that there are no other sources of groundwater 
contamination within or in the vicinity of the study area. 
However, there are identified or potential sources of 
groundwater contamination located within the study area itself, 
and beyond the study area to the south, west, and southwest. 

PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS 

A public health evaluation was conducted in the Offsite RI to 
determine the actual or potential harm to the public health and 
environment associated with environmental contamination in the Q 
study area. t" 

Chemicals of potential concern were selected based on the g 
occurrence and distribution of contaminants within the ^ 
environmental media sampled and their toxicity. Actual or 
potential exposure pathways by which human receptors could be o 
exposed to site contaminants were identified. These include the ^ 
following: 
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• Dermal exposure to surface water and/or sediments in the 
Passaic River, Deepavaal Brook, and the unnamed tributary 
of Deepavaal Brook. 

• Ingestion of fish from Deepavaal Brook and the Passaic 
River. 

• Ingestion of surface water from the Passaic River, which 
is used as a drinking water supply source both upstream 
and downstream of the study area. 

Residents located within the plume and in the vicinity of the 
plume will be supplied with municipal water under the 
1986 Record of Decision. It is anticipated that public water 
will be supplied by the summer of 1989. However, exposure to 
contaminated groundwater (ingestion and household use) was 
considered in the evaluation to estimate the potential for 
adverse health effects if groundwater were used as a drinking 
water supply source. Additionally, the estimated groundwater 
contaminant concentrations associated with the potential for 
migration of compounds from General Hose Products, Inc., soils 
to groundwater were evaluated in the public health assessment. 

The potential for noncarcinogenic effects and the estimated^ 
lifetime cancer risks associated with these exposure scenarios 
were calculated. The results indicate the following: 

• Receptors within the study area will be supplied with 
municipal water under the 1986 Record of Decision. For 
the sake of the risk assessment, however, it was assumed 
that local residents could use domestic wells. The 
maximum carcinogenic risk associated with potential 
exposure to contaminated groundwater, if groundwater is 
used as a source of potable water, is 4.4 x lO-l. The 
fact that calculated hazard indices (1.5 to 330) exceed 
unity indicate the potential for noncarcinogenic health 
effects if groundwater is used as a source of potable 
water. 

• Dermal exposure to contaminated surface water in the 
unnamed (southern) tributary of Deepavaal Brook and 
ingestion of fish caught in Deepavaal Brook are likely to 
be associated with adverse health risks. However, 
Deepavaal Brook is unlikely to be used as source of fish 
for consumption. -̂j 

> 
• Dermal exposure to, and long-term ingestion of, surface 

water in the Passaic River does not pose risks to the o 
public health in excess of 10-6. o 

REMEDIAL ALTERNATIVES DEVELOPMENT 

The Offsite Feasibility Study was prepared based on the Offsite 
RI data. An initial list of general response actions and 
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associated remedial technologies and process options was 
developed based on the site problems and remedial action 
objectives. 

The technologies and process options were screened for 
effectiveness and implementability, based on site conditions and 
contaminant characteristics. The technologies and process 
options that passed the screening were assembled into an initial 
list of remedial alternatives. The initial list of alternatives 
was then screened based on effectiveness, implementability, and 
cost. The initial list of alternatives developed for screening 
is as follows: 

• No action with monitoring. 

• Groundwater use restrictions and surface-water control. 

• Groundwater pumping, treatment, and discharge to surface 
water. 

• Groundwater pumping and discharge to a publicly owned 
treatment works (POTW). 

• Partial groundwater pumping, treatment, .and discharge to 
surface water. 

• Pumping of groundwater barrier wells and discharge to 
surface water. 

All of the alternatives passed the screening, except for 
groundwater treatment at a POTW. This alternative was 
eliminated from further consideration because of pretreatment 
requirements and insufficient capacity at the POTW to treat the 
groundwater. The alternative for treating the entire 
groundwater plume and discharging it to surface water was 
expanded to include three alternatives, as described in the next 
section. 

REMEDIAL ALTERNATIVES DESCRIPTION 

The alternatives that passed the alternatives screening and were 
retained for detailed analysis are described below. 

Alternative 1 - No Action with Monitoring 

This alternative would not require implementation of remedial 
actions to address groundwater and surface-water contamination. Q 
A long-term monitoring program would be implemented to determine ^ 
whether groundwater and surface-water contaminant concentrations 
are changing with time and to track the migration of g 
contaminated groundwater. The monitoring program includes M 
sampling the spring where groundwater discharges to surface 
water and groundwater from monitoring wells near the limits of g 
the contaminant plume. ro 

ro 
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Alternative 2 - Groundwater Use Restrictions 
and Surface-water Control 

This alternative would not require removal or treatment of 
contaminated groundwater or surface water. Administrative 
controls, such as groundwater use restrictions in the affected 
area, would be implemented to prevent the use of groundwater as 
a drinking water supply or for other in-house uses. To reduce 
the potential for exposure, the spring and drainage pathway 
where contaminated groundwater discharges, would be filled with 
crushed stone and covered with a thin layer of soil. A long-
term monitoring program similar to that proposed for the 
no-action alternative will also be implemented. 

Alternative 3 - Groundwater Pumping, Treatment at the Caldwell 
Trucking Company Site, and Discharge to the Passaic River 

This alternative involves installation of groundwater recovery 
wells equipped with pumps at 15 locations throughout the study 
area to intercept contaminated groundwater in Zones A through D. 
The total pumping rate would be approximately 1.19 million 
gallons per day (MGD). An air stripper would be constructed at 
the Caldwell Trucking Company Site to treat the extracted 
groundwater. Influent piping would be installed between the 
wells and the air stripper. Effluent piping would be installed 
between the air stripper and the Passaic River. Groundwater 
pumping would lower the water table so that the spring would no 
longer discharge contaminants to the southern tributary of 
Deepavaal Brook. 

Alternative 4 - Groundwater Pumping, Treatment at Three 
Locations, and Discharge to the Passaic River 

This alternative is similar to Alternative 3. This alternative 
involves installation of groundwater recovery wells at 
15 locations throughout the study area to intercept contaminated 
groundwater in Zones A through D. The total pumping rate would 
be approximately 1.19 MGD. Three air strippers would be 
constructed near the following locations: (1) at the Caldwell 
Trucking Company Site, (2) an area between Pier Lane and Passaic 
Avenue, and (3) north of, and in close proximity to, Deepavaal 
Brook. Each air stripper would treat water from five well 
locations. Influent piping would be installed between the wells 
and the air strippers. Effluent piping would be installed 
between the air strippers and the Passaic River. Groundwater 
pumping would lower the water table so that the spring would no 
longer discharge contaminants to the southern tributary of o 
Deepavaal Brook. ^ 

Alternative 5 - Groundwater Pumping, Treatment Near Fifteen o 
Well Locations, and Discharge to Surface Water ° 

This alternative is similar to Alternatives 3 and 4. This o 
alternative involves installation of groundwater recovery wells S 
at 15 locations throughout the study area to intercept ^ 
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contaminated groundwater in Zones A through D. The total 
pumping rate would be approximately 1.19 MGD. Fifteen air 
strippers would be constructed; one near a single pumping well 
location. Each air stripper would treat water from each well 
location. Short reaches of influent piping would be installed 
between each well location and the air stripper serving that 
location. Effluent piping would be installed between the air 
stripper and the local storm sewer system, which would receive 
the treated groundwater. Groundwater pumping would lower the 
water table so that the spring would no longer discharge to the 
southern tributary of Deepavaal Brook. 

Alternative 6 - Partial Groundwater Pumping, Treatment, 
and Discharge to Surface Water 

This alternative involves installation of groundwater recovery 
wells equipped with pumps at 7 locations to intercept 
contaminated groundwater within the 10,000 ug/1 trichloroethene 
(TCE) contour in Zones B and C. The total pumping rate would be 
approximately 0.24 MGD. An air stripper would be constructed at 
the Caldwell Trucking Company Site to treat the extracted 
groundwater. Influent piping would be installed between the 
wells and the air stripper. Effluent piping would be installed 
between the air stripper and the Passaic River. The limited 
groundwater pumping would not lower the water table in the 
vicinity of the spring, which would continue to discharge to the 
southern tributary of Deepavaal Brook. However, it may affect 
wetland areas. 

Alternative 7 - Pumping of Groundwater Barrier Wells 
and Discharge to Surface Water 

This alternative involves installation of groundwater barrier 
wells equipped with pumps at four locations near the leading 
northwestern edge of the groundwater contaminant plume in 
Zones C and D. The wells would attempt to prevent further 
migration of contaminated groundwater. The total pumping rate 
would be approximately 0.76 MGD. Piping would be installed 
between the wells and the Passaic River. Treatment would not be 
required, at least initially, since the wells would be located 
at the leading edge of the contaminant plume. However, as 
groundwater contaminants migrate from more heavily-contaminated 
areas of the study area toward the barrier wells, contaminant 
concentrations would be expected to increase, and treatment 
would be required at some future time, which is estimated to be 
at least 40 years. The spring would continue to discharge to 
the southern tributary of Deepavaal Brook. Q 

REMEDIAL ALTERNATIVES EVALUATION 
tr" 
o 
o 

The seven remedial alternatives, that passed the screening, were 
evaluated for nine criteria: short-term effectiveness; long-
term effectiveness and permanence; reduction of toxicity, g 
mobility, or volume; implementability; compliance with ARARs; N> 
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overall protection of human health and the environment; state 
acceptance; community acceptance; and costs. 

Alternative 1 - No Action with Monitoring 

Short-Term Effectiveness: Monitoring activities would not 
result in risks to the general public. 

Long-Term Effectiveness and Permanence: This alternative would 
not be effective in mitigating groundwater contamination. 
However, groundwater contaminant concentrations would decrease 
with time. Aquifer restoration depends on natural flushing, 
attenuation, and degradation of contaminants. Long-term 
monitoring will be required. 

Reduction of Toxicity, Mobility, or Volume: This alternative 
does not use treatment to reduce the toxicity, mobility, or 
volume of the contaminants. 

Implementability: No remedial measures would be implemented. 
Groundwater monitoring could be performed using wells installed 
previously. 

Compliance with ARARs: This alternative would not comply with 
ARARs based on ingestion of contaminated groundwater. 

Overall Protection of Human Health and Environment: The risks 
to human health and the environment would be unchanged. 
Eventually, contaminant concentrations should decrease; however, 
it would take at least several hundred years to achieve Federal 
and state Maximum Contaminant Levels (MCLs). 

State Acceptance: This criterion will be evaluated within the 
RI/FS review process. 

Community Acceptance: This criterion will be evaluated 
following the public comment period for the RI/FS and the 
proposed plan. 

Costs: The capital cost for this alternative is estimat^B to 
be $30,000. Annual monitoring costs were estimated to 
be $15,000. 

Alternative 2 - Groundwater Use Restrictions 
and Surface-Water Control 

Short-Terra Effectiveness: Filling the spring and drainage 
pathway with crushed stone and placement of a soil cover would Q 
not result in risks to the general public. Wetland recharge H 
would not be affected. 

o 
Long-Term Effectiveness and Permanence: This alternative would M 
not be effective in mitigating groundwater contamination. 
However, groundwater contaminant concentrations would decrease g 
with time. Aquifer restoration depends on natural flushing, lo 

R33293 -10-



attenuation, and degradation of contaminants. Administrative 
controls would have to ensure that groundwater is not used as a 
potable water supply. This alternative would not be effective 
in reducing surface-water contaminant concentrations but would 
reduce potential exposure to contaminated surface water. Long-
term monitoring and maintenance will be required. 

Reduction of Toxicity, Mobility, or Volume: This alternative 
does not use treatment to reduce the toxicity, mobility, or 
volume of contaminants. 

Implementability: Administrative controls can be implemented by 
state and local officials. The surface water control measures 
could be easily implemented. 

Compliance with ARARs: This alternative would not comply with 
ARARs based on ingestion of groundwater. The surface water 
control measures would be able to meet EPA water-quality 
criteria for the protection of freshwater aquatic life. 

Overall Protection of Human Health and the Environment: The 
risks to human health would be reduced by administrative 
controls to restrict groundwater use and by reducing exposure to 
contaminated surface water. 

State Acceptance: The criterion will be evaluated within the 
RI/FS review process. 

Community Acceptance: This criterion will be evaluated 
following the public comment period for the RI/FS and the 
proposed plan. 

Costs: The capital cost for this alternative is estimated to 
be $105,000. Annual monitoring and maintenance costs are 
estimated to be $15,000. 

Alternative 3 - Groundwater Pumping, Treatment at the Caldwell 
Trucking Company Site, and Discharge to the Passaic River 

Short-Term Effectiveness: There would be no risks to the 
general public from implementation of this alternative. Aquifer 
drawdown would occur in the area of influence of the pumps which 
would affect wetland areas. It would take over 100 years to 
reduce contaminant concentrations to Federal and state MCLs. 
Groundwater pumping would prevent the spring from discharging to 
surface water. However, the pumping would impact wetland areas. 

Long-Term Effectiveness and Permanence: This alternative Q 
reduces the risks to human health and the environment by r 
actively reducing groundwater contaminant concentrations and 
preventing the spring from discharging to surface water, o 
although it would take over 100 years to completely restore the ^ 
aquifer, if this is possible. The technologies associated with 
this alternative are reliable, based on the performance of o 
existing systems. However, long-term monitoring and operation »o 
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and maintenance (O&M) would still be required. Similarly, 
administrative controls would also have to ensure that 
groundwater is not used as a potable water supply. 

Reduction of Toxicity, Mobility, and Volume: Groundwater 
pumping would reduce the mobility and volume of the contaminant 
plume. Toxicity would be reduced by treatment. 

Implementability: The technologies proposed for this 
alternative are demonstrated and commercially available. 
Pumping wells would need to be installed on private property. 
Installation of buried pipelines requires excavation on private 
property and local roads. The pipelines would probably need to 
cross existing buried utility and sewer lines. Access to 
private property is the major factor affecting implementability. 

Compliance with ARARs: All ARARs would eventually be met, 
although it would take over 100 years to attain MCLs in the 
aquifer. 

Overall Protection of Human Health and the Environment: 
Protection is provided by removing groundwater contaminants and 
eliminating the spring discharge. 

State Acceptance: This criterion will be evaluated within the 
RI/FS review process. 

Community Acceptance: This criterion will be evaluated 
following the public comment period for the RI/FS and the 
proposed plan. However, owners of property where wells and 
pipelines would be installed may have strong reservations 
concerning this action. 

Costs: The capital cost of this alternative is estimated to be 
$6,699,000. The annual operation and maintenance (O&M) and 
monitoring costs are estimated to be $314,900. 

Alternative 4 - Groundwater Pumping, Treatment at Three 
Locations, and Discharge to the Passaic River 

Short-Term Effectiveness: The evaluation of this criteria is 
the same as for Alternative 3. 

Long-Term Effectiveness and Permanence: The evaluation of this 
criterion is the same as for Alternative 3. This alternative 
requires more O&M than Alternative 3. 

9 
Reduction of Toxicity, Mobility, or Volume: The evaluation of ^ 
this criterion is the same as for Alternative 3. 

o 
o 

Implementability: The evaluation of this criterion is the same '-' 
as for Alternative 3, except the piping requirements would not 
be as -extensive. However, the air strippers would be located on g 
private property and would require more land than Alternative 3. Ĵ  
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Access to private property is the major factor affecting 
implementability. 

Compliance with ARARs: The evaluation of this criterion is the 
same as for Alternative 3. 

Overall Protection of Human Health and the Environment: The 
evaluation of this criterion is the same as for Alternative 3. 

State Acceptance: The evaluation of this criterion is the same 
as for Alternative 3. 

Community Acceptance: The evaluation of this criterion is the 
same as for Alternative 3. 

Costs: The capital cost for this alternative is estimated to be 
$5,754,000. The annual O&M and monitoring costs are estimated 
to be $332,600. 

Alternative 5 - Groundwater Pumping, Treatment Near Fifteen 
Well Locations, and Discharge to Surface Water 

Short-Term Effectiveness: The evaluation of this criterion is 
the same as for Alternative 3. In addition, the air strippers 
would generate noise and will be located in close proximity to 
private residences. 

Long-Term Effectiveness and Permanence: The evaluation of this 
criterion is the same as for Alternative 3. This alternative 
requires more O & M than Alternatives 3 and 4. 

Reduction of Toxicity, Mobility, or Volume: The evaluation of 
this criterion is the same as for Alternative 3. 

Implementability: The evaluation of this criterion is the same 
as for Alternative 3, with the following additions. The 
underground piping is not as extensive, however, the air 
strippers would be installed on private property in the main 
residential area which increases implementability concerns. 

Compliance with ARARs: The evaluation of this criterion is the 
same as for Alternative 3. 

Overall Protection of Human Health and the Environment: The 
evaluation of this criterion is the same as for Alternative 3. 

o . 
State Acceptance: The evaluation of this criterion is the same ^ 
as for Alternative 3. 

o 
Community Acceptance: The evaluation of this criterion is the ° 
same as for Alternative 3. In addition, owners of private 
residential property where air strippers are proposed would most o 
likely have strong opposition to this action. ° 

00 
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Costs: The capital cost of this alternative is estimated to be 
$7,703,000. Annual O & M and monitoring costs are estimated to 
be $452,900. 

Alternative 6 - Partial Groundwater Pumping, Treatment, 
and Discharge to the Passaic River 

Short-Term Effectiveness: There would be no risks, to the 
general public from implementation of this alternative. It 
would take approximately 12 years to reduce influent TCE 
concentrations from approximately 10,000 ug/1 to 5,000 yg/1. 
The limited groundwater pumping would not prevent the spring 
from discharging to surface water, but there may be impacts on 
wetlands that exist on private property. 

Long-Term Effectiveness: This : alternative would not be 
effective in reducing groundwater contaminant concentrations 
beyond the 10,000 pg/1 TCE contour in Zones B and C or effective 
in reducing the risks associated with the spring discharge. 
Aquifer restoration depends primarily on natural flushing, 
attenuation, and degradation of contaminants. The technologies 
associated with this alternative are reliable, based on the 
performance of existing systems. However, long-term monitoring 
and O&M would still be required. Administrative controls would 
have to ensure that groundwater is not used as a potable water 
supply. 

Reduction of Toxicity, Mobility, or Volume: The toxicity of the 
recovered groundwater would be removed by treatment. There 
would be no reduction of toxicity, mobility, or volume beyond 
the 10,000 ug/1 TCE contours in Zones B and C. 

Implementability: The technologies proposed for this 
alternative are demonstrated and commercially available. 
Pumping wells would need to be located on private property for 
which asscess has not been secured. Installation of buried 
pipelines requires excavation on private property and local 
roads. The pipelines would probably need to cross existing 
buried utility and sewer lines which may present problems during 
construction. Access to private property is the major factor 
affecting implementability. 

Compliance with ARARs: This alternative would not meet 
contaminant-specific ARARs for ingestion of groundwater or 
exposure to the spring discharge. All other ARARs would 
eventually be met. ^ 

> 
Overall Protection of Human Health and the Environment: 
Administrative controls would restrict groundwater use. Risks o" 
associated with the spring discharge would not be changed. ° 

State Acceptance: This criterion will be evaluated within the o 
RI/FS review process. o 
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Community Acceptance: This criterion will be evaluated 
following the public comment period for the RI/FS and the 
proposed plan. However, owners of property where wells and 
pipelines would be installed may have strong reservations 
concerning this action. 

Costs: The capital cost of this alternative is expected to be 
$2,018,000. The annual O&M and monitoring costs are estimated 
to be $178,600 (years 1 to 12) and $14,600 thereafter. 

Alternative 7 - Pumping of Groundwater Barrier Wells and 
Discharge to the Passaic River 

Short-Term Effectiveness: There would be no risks to the 
general public from implementation of this alternative. Pumping 
of the groundwater barrier wells would not prevent the spring 
from discharging to surface water; nor would it actively 
remediate the aquifer. 

Long-Term Effectiveness and Permanence: This alternative may be 
effective in preventing further migration of the groundwater 
contaminant plume in Zones C and D. It would not be effective 
in reducing groundwater contaminant concentrations or the risks 
associated with the spring discharge. Aquifer restoration 
depends on natural flushing, attenuation, and degradation of 
contaminants. Administrative controls would be needed to ensure 
that groundwater is not used as a potable water supply. Long-
term monitoring and maintenance would be required. Since the 
plume has not reached the barrier well locations, treatment of 
the groundwater would be required in the future (at least 
40 years from the present) as contaminants migrate via 
groundwater from contaminated portions of the study area. There 
are other sources of groundwater contamination in the vicinity 
of the study area that could undermine the effectiveness of the 
barrier well system. This system is predicated on intercepting 
a single consolidated source. However, it is not effective in 
intercepting widely separated sources. 

Reduction of Toxicity, Mobility, or Volume: This alternative 
does not use treatment to reduce toxicity, mobility, or volume. 
However, pumping of the barrier wells would prevent future 
migration of the groundwater contaminated~̂ >̂iume and thus, reduce 
volume. 

Implementability: The technologies proposed for this 
alternative are demonstrated and commercially available. The Q 
barrier wells would need to be installed on private property. t̂  
Installation of buried pipelines requires excavation on private 
property and local roads. The pipelines would probably need to g 
cross existing buried utility and sewer lines. Access to M 
private property is the major factor affecting implementability. 

o 
o 

Compliance with ARARs: This alternative would not meet w 
contaminant-specific ARARs for ingestion of groundwater or '^ 
exposure to the spring discharge. All other ARARs would be met. 
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Overall Protection of Human Health and the Environment: 
Administrative controls would restrict groundwater contaminant 
migration beyond the study area. Risks associated with the 
spring discharge would not be changed. 

State Acceptance: This criterion will be evaluated within the 
RI/FS review process. 

Community Acceptance: This criterion will be evaluated 
following the public comment period for the RI/FS and the 
proposed plan. However, owners of property where wells and 
pipelines would be installed may have strong reservations 
concerning this action. 

Costs: The capital cost of this alternative is estimated to-be 
$1,508,000. The annual maintenance and monitoring costs are 
estimated to be $137,600. 

o 
o 

O 
O 
OJ 
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1.0 INTRODUCTION 

1.1 PURPOSE AND ORGANIZATION OF REPORT 

NUS Corporation (NUS), under contract to Ebasco Services, 
Incorporated (Ebasco), is pleased to submit this Offsite 
Feasibility Study (FS) Report to the U.S. Environmental 
Protection Agency (EPA). This report presents the results of 
the Offsite Feasibility Study conducted for the Caldwell 
Trucking Company Site. Preparation of this FS was accomplished 
in response to Work Assignment No. 145-2LB3 under EPA Contract 
No. 68-01-7250 pursuant to the Final Remedial Investigation/ 
Feasibility (RI/FS) Work Plan dated November 1987. 

In June 1986, NUS Corporation completed and submitted to EPA an 
RI and an FS Report for the Caldwell Trucking Company Site. The 
RI focused on delineating the horizontal and vertical extent of 
contamination in soils and waste materials found on the Caldwell 
Trucking Company Site property, and on defining the nature and 
extent of contamination in groundwater in the area of Municipal 
Well No. 7, which is located upgradient of the site. The study 
area under investigation in the Caldwell Trucking Company Site 
Offsite RI/FS, as specified in the Final Work Plan, includes the 
area extending from the Caldwell Trucking Company Site northeast 
to the Passaic River. Offsite environmental contamination 
within the study area, as it relates to the Caldwell Trucking 
Company Site and General Hose Products, Inc., is the focus of 
the Offsite RI. The Draft Offsite RI Report was submitted to 
EPA in January 1989. Environmental media addressed included the 
following: 

• Subsurface soils within the General Hose Products, Inc., 
property. These soils were identified in the previous RI 
as a potential source of groundwater contamination. 

• Contaminated groundwater extending from the Caldwell 
Trucking Company Site to the Passaic River. 

• Surface waters of the Passaic River (a municipal water 
source) where contaminated groundwater from the site 
discharges to the river. 

• Local surface waters and sediments downstream of the 
Caldwell Trucking Company Site, particularly as they are 
affected by groundwater discharge and surface water 
runoff. 

The overall purpose of the Caldwell Trucking Company Offsite FS Q 
is to screen and evaluate remedial alternatives that could r" 
potentially mitigate public health and environmental concerns 
that were presented in the Offsite RI Report. o 

The FS is prepared following the basic methodology outlined in 
the National Contingency Plan (NCP) with consideration of the g 
new requirements outlined in Section 121 of the Superfund w 
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Amendments and Reauthorization Act (SARA). Although the rev-ised 
NCP is pending, EPA has issued interim guidance on performance 
of RI/FSs in the form of a guidance document (EPA Interim Final 
Guidance for Conducting Remedial Investigations and Feasibility 
Studies Under CERCLA, October 1988). This guidance, in addition 
to the provisions of SARA Section 121, has been used as the 
basis for development of the FS. 

The FS methodology is summarized here and described in further 
detail under the appropriate sections of the FS. Site 
background information is summarized in Section 1.2. The 
following steps have been used in the FS: 

• Establish remedial action objectives (Section 2.1). 

• Identify general response actions to meet remedial 
objectives, including no action (Section 2.2). 

• Identify and screen remedial technologies under each 
general response action with emphasis on permanent 
solutions (Section 2.3). 

• Develop remedial alternatives by combining technologies 
and screen alternatives according to effectiveness, 
implementability, and cost (Section 3.0). 

• Perf.orm a detailed evaluation of the remedial alternatives 
based on short-term effectiveness; long-term effectiveness 
and permanence; reduction of toxicity, mobility, or 
volume; implementability; cost; compliance with ARARs; 
overall protection of human health and the environment; 
and state and community acceptance (Section 4.0). 

• Perform a comparative analysis between remedial 
alternatives (Section 4.6). 

1. 2 BACKGROUND INFORMATION 

This section provides background information for the Caldwell 
Trucking Company Site as summarized from the Offsite RI Report 
(Ebasco, 1989). 

1.2.1 Site Location 

The Caldwell Trucking Company Site is located in Fairfield 
Township, Essex County, New Jersey. The site is an 11.25-acre 
tract of land located in the eastern portion of the township, ^ 
between O'Connor Drive and Sherwood Lane, immediately east of t-" 
Passaic Avenue. Map coordinates for the site are latitude 
40*53'23" north, longitude 74«'16'16" west on the Pompton Plains g 
7.5-minute series quadrangle map, as shown on Figure 1-1. t-
General Hose Products, Inc., a suspected source of groundwater 
contamination, is located on Sherwood Lane immediately adjacent g 
to the Caldwell Trucking Company Site (Figure 1-1). ^ 
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The study area under investigation in the Caldwell Trucking 
Company Offsite RI/FS includes the area extending from Caldwell 
Trucking Company, northeast, to the Passaic River (Figure 1-2). 
Environmental contamination within the study area, as it relates 
to Caldwell Trucking Company and General Hose Products, Inc., is 
the focus of the Offsite RI/FS. 

1.2.2 Site History 

The Caldwell Trucking Company has been in existence at the site 
since the early 1950s (Figure 1-3). The company has handled 
septic tank waste from residential, commercial, and industiral 
customers. Some of these wastes are believed to have contained 
solvents and other contaminants. The waste was chlorinated for 
disinfection with granulated hypochlorite in open, unlined 
lagoons. Sludge from the lagoons was periodically cleaned out 
and disposed of off site. Clarified lagoon water was 
transported to an unlined disposal pond within the site area and 
allowed to filter into the subsurface. 

Open disposal operations at the Caldwell Trucking Company Site 
were discontinued in 1973 on the order of the New Jersey 
Department of Public Utilities (NJDPU). Starting in 1973, under 
State order, Caldwell Trucking switched to steel holding tanks 
and backfilled its old lagoons. From 1973 to 1984, the site 
operated as a transfer facility that received wastes in tank 
trucks and transported the wastes for disposal. Since the start 
of EPA's investigations in 1984 the site has not been used, and 
in mid 1988 Caldwell Trucking terminated it's only remaining 
activity, as a transporter. 

Events leading to the inclusion of the Caldwell Trucking Company 
Site on the National Priorities List began in the mid-1970s. At 
that time a number of domestic wells in Fairfield Township were 
found to be contaminated with chlorinated hydrocarbons. The 
investigation into the contamination intensified in 1980, when a 
well operated by Heisler Machine Company, located adjacent to 
the site, was found to be heavily contaminated with many 
volatile organic compounds, including trichloroethene, 
chloroform, tetrachloroethene, and others. The New Jersey 
Department of Environmental Protection (NJDEP) then began a 
groundwater quality study, which included sampling industrial., 
private, and municipal water supply wells. Many of these wells 
were found to be contaminated, as were Municipal Well No. 7 and 
Municipal Well No. 2, located upgradient of the site. Both were 
taken out of service, and the majority of the residences with 
contaminated wells have been supplied with municipal water. 9 
Sampling by NJDEP of soils and sludges on the property revealed ^ 
a possible source of contamination. 

o 
o 

Further investigation during the 1980s indicated that Caldwell ^ 
Trucking Company was a source of contamination, but not the only 
possible source. General Hose Products, Inc., located adjacent o 
to the Caldwell Trucking Company, is suspected to be another ^ 
source of groundwater contamination (Figure 1-3). 
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The General Hose facility uses solvents, including volatile 
organics, in its processes. These compounds are stored in 
above-ground storage tanks at the rear of the facility. Sloppy 
housekeeping, spillages, and dripping discharges from the waste 
storage tanks were observed by NJDEP representatives in 
March 1981 (NJDEP, 1982; NJDEP, 1983a). 

Prior to 1980, General Hose disposed of the facility wastewater 
into a series of seepage pits located at the rear of the 
facility. The seepage pits have been shown (by both NUS and the 
NJDEP) to be contaminated with volatile organic compounds. It 
is not known whether waste solvents were discharged directly 
into the septic system. Potential routes by which contaminants 
may have migrated from the process area to the septic system 
include slop sinks, floor drains, etc. Historical information 
also indicates that the Caldwell Trucking Company handled, 
temporarily stored, and ultimately disposed of septic tank 
wastes from the General Hose facility. 

Evidence of spills at the 55-gallon drum storage area located 
behind the facility (Figure 1-3) was observed by NJDEP 
representatives. NJDEP personnel later determined that, during 
periods of heavy rainfall, stormwater from this area would flow 
into a tributary of Deepavaal Brook (NJDEP, 1981). Soils 
associated with two previously existing underground storage 
tanks, also located behind the facility, are a potential source 
of contamination (Figure 1-3). These tanks, which were removed 
in 1986, were allegedly used to store gasoline and residual oil. 

In 1981, General Hose Products, Inc., was issued an 
administrative order requiring the elimination of all 
unpermitted discharges, the installation of monitoring wells, 
and the submittal of a plan for decontamination of contaminated 
groundwater (NJDEP, 1983a). 

In June 1986, NUS Corporation completed and submitted to EPA a 
Remedial Investigation and Feasibility Study (RI/FS) Report for 
the Caldwell Trucking Company Site. Environmental media sampled 
included wastes, soils, groundwater, surface water, sediments, 
and air. The RI focused on delineating the horizontal and 
vertical extent of contamination in the former lagoons on the 
site proper and on investigating the relationship between 
groundwater contamination in the area of Municipal Well No. 7, 
located upgradient of the site, and the site. The RI confirmed 
the presence of two separate plumes; an upgradient plume in the 
vicinity of Municipal Well No. 7, that was later attributed to 
another source, a downgradient contaminant plume, contamination Q 
potentially associated with General Hose Products, Inc., and t̂  
contaminated surface water and sediments. 

o 
o 

The Feasibility Study focused on remediating source areas >-' 
identified on the site proper, providing an alternative water 
supply in the downgradient plume area, and providing wellhead 
treatment of Municipal Well No. 7, even though it was not ^ 
contaminated by the Caldwell Trucking Company Site. The 
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selected alternative for onsite source materials and 
contaminated soils included excavation, vaporization and 
collection of volatile organics, and onsite landfilling of the 
residual soils (USEPA, 1986a). Additionally, the landfill was 
to accommodate any contaminated soils found on contiguous 
properties such as General Hose Products, Inc. This alternative 
is currently in the design phase. It is anticipated that an 
alternate water supply will be provided to area residents by the 
summer of 1989. Remedial alternatives for the plume area and 
definition of the extent of soil contamination on the General 
Hose property were to be developed in this supplemental study as 
specified by the EPA Record of Decision (USEPA, 1986a). 

1.2.3 Topography 

Fairfield Township is situated on an extensive floodplain of the 
Passaic River. The floodplain is a low-lying area of little 
relief with numerous swampy sections. Maximum relief between 
the floodplain and the crests of major hills approaches 
400 feet. Elevations on the Caldwell Trucking Company and 
General Hose Products, Inc., properties range from approximately 
180 feet to 240 feet above MSL. Elevations within the study 
area range from 154 feet to 240 feet MSL. The 100-year flood 
elevation of the Passaic River in this" area is 171.5 feet MSL. 

1.2.4 Surface-Water Hydrology 

Deepavaal Brook and the Passaic River are the major surface 
water bodies within the study area. Deepavaal Brook flows to 
the northeast and discharges to the Passaic River. Average 
measured depths of Deepavaal Brook within the study area (as 
observed during the field investigation) are approximately 
3 feet and 6.5 feet under the low-flow and high-flow conditions, 
respectively. Average measured depths of the Passaic River at 
mid-channel in the vicinity of the site are approximately 
14 feet and 19.5 feet during low-flow and high-flow conditions, 
respectively. The average flow of the Passaic River is 
1,160 ftVsec at Little Falls, New Jersey, located 2 miles 
downstream of the study area (Bauersfeld, et al., 1988). 

Natural drainage within the study area has been modified to 
include a series of man-made, underground, drainage culverts. 
Unnamed small streams and drainage ditches flow from the higher 
grounds of the Caldwell Trucking Company to these culverts, 
located north of the site. An unnamed tributary of Deepavaal 
Brook originates in the wooded area located in the central ^ 
portion of the study area and flows northwest to Deepavaal > 
Brook. Currently, there is no apparent direct connection 
between surface water drainage originating from the site o 
property and surface waters within this central area. Surface ° 
drainage from high grounds east of the site property flow to 
lower marshy areas. These areas are also drained by Deepavaal o 
Brook. ° 

o 
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1.2.5 Demography and Land Use 

Land usage within the Offsite RI study area is predominantly 
residential. The residential areas are located in the northern 
portions of the study area. Approximately 140 residential 
dwellings are located within the study area. Using an estimate 
of 3 persons per household, approximately 420 people live within 
the study area. As a result of the previous RI/FS, residences 
located within the known plume area will be hooked up to 
municipal water. 

Light industrial areas are concentrated mainly to the southwest 
and northwest. Approximately 45 small businesses are situated 
within a 1-mile radius of the Caldwell Trucking Company Site. 
The Essex County Airport property is situated approximately 
200 feet to the west of Passaic Avenue. Several of the 
businesses in the study area have process water supply wells 
(e.g., Unimati.c). 

The nearest community facility to the study area is the Essex 
Regional High School, located approximately 200 feet east of 
Caldwell Trucking Company. This school has approximately 
1,800 students, in grades 7 through 12. The areas served by the 
school include Fairfield, Roseland, North Caldwell, and Essex 
Fells. The school is supplied water from the North Caldwell 
Water Department, which uses wells located in Essex Fells. 
Essex Fells is located approximately 3.5 miles south 
(upgradient) of the Caldwell Trucking Company Site. 

In addition, small plots of privately owned, wooded areas 
comprise approximately one-fifth of the land situated within the 
study area. The wooded areas are located primarily between the 
Caldwell Trucking Site property and residential areas to the 
north. 

1.2.6 Natural Resources 

The natural resources in the study area include the Passaic 
River and the aquifers that supply groundwater to municipal 
wells and private/industrial wells. 

The Passaic River is used as a water supply for communities 
downriver of the study area. The Passaic Valley Water 
Commission has a water intake located on the Passaic River, 
approximately 2.2 miles downstream of its confluence with 
Deepavaal Brook. This water commission serves approximately 
750,000 people. p 

Fairfield Township is located at the extreme northern edge of 
the Buried Valley Aquifer System recharge zone (EPA, 1980). The o 
recharge zone of this aquifer system underlies the central basin "̂  
of the Passaic River in Western Essex and southeastern Morris 
counties. This aquifer system is designated as a sole-source o 
aquifer, a designation which indicates that it is the sole or ,̂  
principal source of drinking water in the area (EPA, 1980). '"' 

R33293 -25-

o 



Numerous residential wells north of the study area are no longer 
in use, and most of the residents now use municipal water. 
However, two Fairfield Township municipal wells (Nos. 2 and 7) 
are no longer used because of contamination. These wells are 
relatively high-yielding wells that provided a portion of the 
municipal water supply in Fairfield. Contamination in these 
municipal wells is not considered to be related to the Caldwell 
Trucking Company Site (NUS Corporation, 1986a). 

Groundwater within and in the vicinity of the study area has 
been affected by numerous identified or potential sources of 
contamination. Figure 1-4 illustrates the approximate locations 
of known contamination centers that would impact the study area. 
These include the Caldwell Trucking Company Site, contamination 
in the vicinity of Municipal Wells No. 7 and No. 2, and 
contamination in the northwestern portion of the study area. 
Additionally, there are approximately 130 properties undergoing 
New Jersey Environmental Cleanup Responsibility Act (ECRA) 
reviews in Caldwell and Fairfield Township, Essex County, and 
this will likely pinpoint sources within these 4 contamination 
centers. 

There are no known endangered species or critical habitats 
located within the study area. However, wetlands, as defined by 
the U.S. Department of the Interior, are located in several 
portions of the study area. A preliminary assessment of these 
areas was performed by the EPA and is summarized in Section 3.0 
of the Remedial Investigation Report. 

1.3 REMEDIAL INVESTIGATION SUMMARY 

The results of the Caldwell Trucking Company Offsite RI are 
provided in the Draft Offsite RI Report (Ebasco, 1989). A 
summary is presented in the following sections. 

1.3.1 Field Investigation 

The Caldwell Trucking Company Offsite RI field investigation was 
conducted from February to November 1988. The field 
investigation activities, as described in the Offsite RI Report, 
included the following: 

• Drilling and installing 34 monitoring wells to monitor 
4 hydrogeologic zones (February through May 1988). ' 

• Drilling and sampling of subsurface soils on General Hose 
Products, Inc. (March 1988). n 

• Surface-water and sediment sampling (March 1988). 

• Three rounds of monitoring well sampling (March through 
June 1988). 

o 
• One round of domestic well sampling (June 1988). 2 
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• Six rounds of water-level measurements (May through 
November 1988). 

• Short-term aquifer pumping tests and slug tests. 

• Surveying of sampling locations and monitoring wells (June 
and July 1988). 

Groundwater and surface-water samples were analyzed for Target 
Compound List (TCL) organics and inorganics and/or TCL volatile 
organics and for geochemical parameters, such as chloride, 
sulfate, etc. Soil and sediment samples were analyzed for TCL 
organics and inorganics and/or TCL volatile organics and for 
selected geotechnical parameters, such as specific gravity, 
grain size distribution, etc. 

1.3.2 Geology/Hydrogeology 

The Caldwell Trucking Company Offsite RI study area is located 
within the Triassic lowlands of the Piedmont Province, part of 
the Appalachian Highlands physiographic division. The general 
topography of the area is characterized by gently rolling hills 
and broad lowlands, which are interrupted by the northeast 
trending ridges of the Watchung Mountains. Bedrock underlying 
the area includes the Brunswick Formation and the Watchung 
Basalt of the Newark Group (late Triassic age). Unconsolidated 
deposits overlying bedrock consist, of glacial sediments 
deposited during the Pleistocene and Recent Epochs 
(Nichols, 1968). The site is located on the northwest flank of 
the Second Watchung Mountain, within the Passaic River Valley. 
The Passaic River, which is the major surface-water drainage in 
the area, is located approximately 3,000 feet northeast of the 
site property. 

The geology of the site and adjacent- study area consists of 
glacially derived unconsolidated deposits overlying 
predominantly basalt bedrock. Depth to bedrock at the site 
ranges from 0 feet at outcrop locations to 44 feet at monitoring 
well location MW-4. North of the site within the flood plain of 
the Passaic River, the bedrock surface gradually slopes to the 
north-northwest across the study area, with minor local 
variations. As a result of this, the thickness of the overlying 
unconsolidated deposits increases to the northwest, to an 
observed maximum thickness of 85 feet at REM III monitoring well 
location 7. 

o 
Three distinct lithologic units were identified within the >; 
unconsolidated deposits throughout the study area. In 
descending order, the deposits are characterized as an upper o 
layer consisting mostly of silty sand; a middle layer that is ° 
described as a silty clay; and a basal unit consisting 
predominantly of silt, sand, and gravel. These three units were © 
identified based on samples obtained during monitoring well ° 
drilling operations. *» 
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The upper silty sand deposit extends vertically from ground 
surface to the top of the underlying clay layer and extends 
laterally across the entire study area. This uppermost deposit 
ranges from 10 to 25 feet in thickness. Boring log descriptions 
of this unit indicate that the deposit locally contains minor 
amounts of gravel and/or clay, in addition to sand and silt. 
The upper silty sand unit forms the uppermost water-bearing 
formation (A Zone) within the study area. 

As previously described, a silty clay deposit was encountered 
beneath the upper silty sand throughout much of the study area. 
Based on boring log information, the silty clay deposit ranges 
in thickness from 7 to 23 feet across the study area, except in 
two areas where the clay was absent. The most notable location 
at which the clay was missing was at REM III monitoring well 
location 4, where sand and gravel was found from ground surface 
to the top of bedrock at a depth of 54.5 feet. The absence of 
clay at this location may indicate that a buried stream channel 
has cut through the clay in this area. However, because the 
clay was encountered in all of the surrounding borings, the 
orientation of this possible stream channel cannot be determined 
at this time nor can the existence of a stream channel be 
confirmed. 

The clay may also pinch out adjacent to the site itself. 
Although clay deposits were encountered in some of the borings 
drilled on site, as well as on the General Hose property and at 
238 Passaic Avenue, the clay was absent in others. Also, based 
on boring log descriptions and depth/elevation information, a 
correlation between the clay deposit present across most of the 
study area and individual clay deposits encountered in borings 
drilled near the site is somewhat questionable. 

Three distinct "beidrock formations were encountered underlying 
the unconsolidated deposits. Over most of the study area and 
within the highland areas southeast of the site, basalt is 
present as the uppermost bedrock unit. Along the extreme 
northern edge of the study area, the Brunswick Shale was 
encountered as the uppermost bedrock unit. The lowermost unit 
characterized in the field investigation is the "hornfels" 
layer, which underlies the basalt. 

Four distinct groundwater flow systems were identified within 
the study area. These flow systems, as well as the primary 
factors influencing contaminant migration within each flow 
system, are summarized below. 

n 
A Zone - This flow system is the upper silty sand unit. 
Groundwater flow in this zone trends toward the north- ^ 
northeast. The moderate overall hydraulic conductivity of o 
this flow system allows for significant groundwater '"' 
movement and contaminant migration. The clay layer that ^ 
underlies this zone throughout much of the study area o 
functions to minimize vertical exchange of groundwater î  
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with the deeper B Zone. The local drainages in the area 
control the flow directions and, to some degree, limit the 
spread of contamination through this zone. 

• B Zone - This flow system is the basal silty sand and 
gravel unit. The flow system is bounded vertically by the 
overlying clay layer and underlying bedrock. The overall 
groundwater flow direction is toward the north-northeast. 
As with the A Zone, the sediments that make up this flow 
system are moderately permeable and do not significantly 
impede groundwater movement and contaminant migration. 
The clay layer that overlies this zone throughout much of 
the study area restricts recharge from above and is 
thought to isolate the B Zone hydraulically to some degree 
from the influences of some of the small intermittent 
drainages in the area. The upper few feet of fractured 
bedrock that is hydraulically connected to and underlies 
the B Zone may play an important role in accelerating the 
spread of contaminants laterally throughout the B Zone. 

. Groundwater discharge and icontaminant migration is to the 
main surface water drainages (Passaic River and Deepavaal 
Brook) in the area and possibly, to a lesser extent, 
unidentified local industrial wells. 

• C Zone - The C Zone is the basalt that is the uppermost 
bedrock formation. Groundwater flow in the western 
portion of the study area is to the west and is considered 
to be an expression of large-volume pumping occurring in 
this area. Groundwater flow to the northwest occurs 
within the northern and eastern portions of the study 
area. Fractures within the otherwise impermeable basalt 
provide permeable conduits for groundwater and contaminant 
movement. This zone interacts to some degree with 
overlying and underlying flow systems. Large-volume 
pumping wells in the area (Curtis Wright Industrial Well 
and possibly others) exert a major influence over flow 
directions within this system, with major surface water 
drainages (Passaic River) also influencing flow to some 
degree. These wells and surface-waters are also, as a 
result, receptors for groundwater/contaminants from the 
C Zone. 

• D Zone - The D Zone, or "hornfels layer," is the lowermost 
water-bearing unit investigated. Groundwater flow 
direction in this zone is toward the northwest. Fractures 
and, possibly to some lesser extent, intergranular pores, ^ 
permit the migration of groundwater and contaminants t̂  
through this zone. Contaminants reach the D Zone through 
groundwater migration from the overlying C Zone, primarily g 
in areas downgradient of the site. The observed flow •-' 
direction to the northwest appears to be independent of 
surface-water influences, apparently is related in part to g 
structural features, and is also influenced by groundwater *̂  
discharge points located further northwest of the study 
area. Ultimate receptors of groundwater/contaminants from 
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this flow system are unidentified but are most likely 
wells located to the northwest. 

• Contamination is introduced directly into the A, B, and 
C Zones within the source areas. Contamination gradually 
migrates downward into the D Zone from the overlying 
C Zone, as a result of the overall downward vertical 
gradient between the two flow systems. Throughout the 
study area, hydraulic head differences in adjacent flow 
systems permit the exchange of groundwater, further 
spreading contamination from one zone to another. 

1.3.3 Nature and Extent of Contamination 

This section summarizes the nature and extent of environmental 
contamination within the Caldwell Trucking Company Offsite RI/FS 
study area. 

1.3.3.1 General Hose Products, Inc., Property Soils 

A total of 17 test borings were drilled and sampled on this 
property to determine the nature and extent of contamination in 
suspected areas where contaminant releases may have occurred 
(Figure 1-5). Soil samples were obtained continuously 
throughout the total boring depth, which were advanced to 
refusal, or to the water table. The samples were analyzed in 
the field with a mobile gas chromatograph for target volatile 
organic compounds and/or were submitted for fixed-based Contract 
Laboratory Program (CLP) analysis of Target Compound List 
volatile organics and/or Target Compound List organics and 
inorganics. The analytical results are presented in Table 1-1. 
Tables 1-2 (CLP analytical results) and 1-3 (field screening 
analytical results) summarize the total concentrations of 
volatile organics by depth. A discussion of the CLP analytical 
results is provided in the following paragraphs. 

Borings 1 through 4 were installed in the vicinity of the septic 
tanks and seepage pits. Soil samples collected from these 
borings contained relatively few volatile organic compounds. 
Maximum concentrations of volatile organic compounds detected in 
the fixed-base laboratory analysis of samples from these borings 
include chloroform and trichloroethene at 2 ug/kg each. Based 
on the samples collected during the field investigation, the 
septic tanks and seepage pits do not appear to be a major source 
of groundwater contamination at this time. Their historical 
role is difficult to substantiate. 

Borings 5 and 10 were installed in the vicinity of several ^ 
above-ground solvent storage tanks. Leakage from solvent 
storage tanks has been historically observed on the property by o 
NJDEP. Concentrations of volatile organic compounds (VOCs) 2 
detected in soil samples collected from these borings ranged 
from 1 to 37 ug/kg. o 

o 
•u 
•J 
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9 SOIL BORING LOCATIONS 

• SEEPAGE PIT LOCATIONS 

NOTE: SEEPAGE PIT AND SEPTIC 
TANK LOCATIONS ARE APPROXIMATE 

SOIL BORING LOCATIONS-GENERAL HOSE PRODUCTS. INC. 
CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP.. NJ 

so ipo 
SCALE tH FEET 

-32-

FI6URE 1-5 

fflNUf; 
I LJOORPCIRA 

P<^<^ )oo n\/j 



TABLE 1-1 

CONTAMINANTS DETECTED IN SOIL BORINGS 
GENERAL HOSE PRODUCTS, I N C . , PROPERTY 

CALDWELL TRUCKING COMPANY OFFSITE R I / F S 

Contaminant 
Range of 
P o s i t i v e 

Detec t ions 

Number of 
P o s i t i v e 

D e t e c t i o n s / 
Number of 

Samples 

Average 
Concent ra t ion* 

acetone 

2-butanone 

4-methyl-2-pentanone 

benzene 

toluene 

ethylbenzene 

total xylenes 

styrene 

chlorobenzene 

1,2-dichlorobenzene 

1,3-dichlorobenzene 

1,4-dichlorobenzene 

1,1,1-trichloroethane 

1,1,2-trichloroethane 

1,1-dichloroethane 

1,2-dichloroethane 

chloroethane 

tetrachloroethene 

trichloroethene 

1,2-dichloroethene 

1,1-dichloroethene 

vinyl chloride 

carbon tetrachloride 

chloroform 

trans-l,3-dichloropropene 

bis(2-ethylhexyl)phthalate 

(vg/kg) 

150 

5-8,400 

3-4 

2-390 

64-110,000 

3-57,000 

2-320,000 

1 

210 

46 

120-160 

180 

1-110,000 

1-1,200 

1-130 

1-90 

5 

2-490 

1-140,000 

1-10,000 

3-1,600 

1-41 

800 

1-77 

1 

43-3,700 

1/60 

10/60 

3/60 

3/60 

5/60 

6/60 

10/60 

2/60 

1/60 

1/52 

2/52 

1/52 

22/60 

14/60 

12/60 

5/60 

1/60 

18/60 

33/60 

28/60 

8/60 

2/60 

1/60 

17/60 

1/60 

20/52 

(yg/kg) 

2.5 

262 

0.1 

13 

1,950 

1,030 

5,600 

0.03 

3.5 

0.9 

5.4 

3.5 

3,320 

38 

8 

3 

0.08 

16 

4,990 

424 

29 

0.7 

13 

1.4 

0.02 

160 

n 

o 
o 

o 
o 
vo 
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TABLE 1-1 
CONTAMINANTS DETECTED IN SOIL BORINGS 

-GENERAL HOSE PRODUCTS, I N C . , PROPERTY 
CALDWELL TRUCKING COMPANY OFFSITE R I / F S 
PAGE TWO 

Contaminant 
Range of 
P o s i t i v e 

Detec t ions 

Number of 
P o s i t i v e 

D e t e c t i o n s / 
Number of 

Samples 

Average 
Concentra t ion* 

di-n-butyl phthalate 

dimethyl phthalate 

benzo(a)anthracene 

ben2o(b)fluoranthene 

benzo(a)pyrene 

chrysene 

fluoranthene 

naphthalene 

2-methylnaphthalene 

phenanthrene 

pyrene 

4,4'-DDD 

endosulfan sulfate 

(yg/kg) 

180-560 

45 

73-3,200 

150-4,800 

88 

90-110 

59-6,000 

72-2,100 

64-2,000 

72-4,700 

67-5,300 

14-32 

19 

6/52 

1/52 

3/52 

2/52 

1/52 

2/52 

5/52 

3/52 

3/52 

6/52 

3/52 

2/52 

1/52 

(yg/kg) 

36 

0.9 

67 

95 

1.7 

3.8 

134 

80 

76 

107 

110 

0.9 

0.4 

arsenic 

cadmium 

chromium 

cobalt 

copper 

lead 

nickel 

silver 

vanadium 

zinc 

(mg/kg) 

1.3-8.7 

1.3-2.3 

12.3-49 

7.2-22 

19-58 

2.2-315 

11-44 

2.3-3.4 

30-70 

27-205 

41/6736/52 

2/52 

52/52 

52/52 

33/52 

51/52 

52/52 

3/52 

52/52 

43/52 

(mg/kg) 

3.1 

0.07 

25 

13 

20 

27 

24 

0.2 

45 

54 

* Average c o n c e n t r a t i o n i s an a r i t h m e t i c average c a l c u l a t e d using 
nondetec t ions as z e r o . 

n 

o 
o 

o 
o 
tn 
o 
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TABLE 1-2 

TOTAL VOLATILE ORGANIC CONTAMINATION IN SOIL (yg/kg) 
CONTRACT LABORATORY PROGRAM (CLP) ANALYTICAL RESULTS 

GENERAL HOSE PRODUCTS, INC., PROPERTY 
CALDWELL TRUCKING COMPANY OFFSITE RI/FS 

|B-I 

|B-2 

|B-3 

|B-4 

|B-5 

|B-6 

|B-7 

|B-7A 

|B-8 

|B-9 

IB-IO 

|B-II 

|B-IIA 

| B - 1 2 

| B - 1 3 

B-17 

0-2 

F«at 

HD 

NA 

NA 

NA 

4 

NA 

NA 

* 

ND 

NA 

3 

ND 

* 

189 

38 

114 

2-4 

r««t 

ND 

NA 

* 

NA 

3 

37,459 

134 

* 

3 

NA 

ND 

HD 

* 

529 

178 

245 

4-6 

Feat 

NA 

NA 

* 

4 

NA 

655.464 

29 

* 

NA 

ND 

42 

2,393 

* 

NA 

NA 

2 

6-8 

Feet 

* 

r NA 

* 

2 

NA 

9,651 

NA 

* 

ND 

MA 

ND 

* 

NA 

3 

291 

NA* 

8-10 

Feet 

* 

ND 

* 

1 

ND 

2,323 

NA 

* 

MA 

NA 

3 

« 

NA 

741 

NA 

329 

10-12 

Feet 

1 . 
* 

* 

. 

HA 

109,320 

82 

A 

4 

* 

* 

. 

ND 

81 

39,740 

HA 

12-14 

Feet 

* 

* 

* 

. • 

MA 

NA 

* 

NA 

NA 

* 

* 

** 

331 

* 

* 

NA 

14-16 

Feet 

* 

* 

* 

« 

ND 

NA 

* 

NA 

NA 

9,590 

16-18 

Feet 

* 

* 

* 

A 

* 

194,100 

* 

NA 

NA 

HA 

18-20 

Feet 

2,503 

* 

MA 

305 

7,910 

20-22 

Feet 

7 

5,236 

MA 

24-26 

Feet 

NA 

64 I 

25-27 

Feet 

47 1 

HA 1 

ND -
NA -

Not sampled in this interval (boring terminated at either the water table or refusal). 
IIA are continuations of borings 7 and 11, respectively. 
Not detected by the fixed-base laboratory. 
Interval not analyzed by fixed-base laboratory. 

Borings 7A and 
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TABLE 1-3 

I 

I 

TOTAL VOLATILE ORGANIC CONTAMINATION IN SOIL (Mg/kg)(l) 
FIELD SCREENING ANALYTICAL RESULTS 

GENERAL HOSE PRODUCTS, INC., PROPERTY 
CALDWELL TRUCKING COMPANY OFFSITE RI/FS 

|B-I 

|B-2 

|B-3A 

|B-4 

IB-S 

IB-6 

|B-7 

|B-7A 

IB-B 

|B-9 

|B-IO 

|B-II 

|B-IIA 

|B-12 

|B-13 

|B-17 

0-2 
Feet 

ND 

ND 

4(3) 

B(«J 

3 

NA 

28,090 

* 

2 

HA 

123 

HD 

» 

174 

32 

NA 

2-4 
Feet 

2 

ND(3) 

* 

13 

HD 

NA 

1,240 

ft 

HA 

HD 

800 

HD 

ft 

8,678 

27 

393 

4-6 
Feet 

4 

2 

ft 

ND 

2 

HA 

450 

ft 

HA 

9 

1,613 

HA 

ft 

HD 

45 

59 

6-8 
Feet 

ft 

HD 

ft 

HD 

HD 

HA 

NA 

ft 

2 

ND 

179 

ft 

21 

10 

324 

247 
1 

8-10 
Feet 

ft 

4 

ft 

3 

HD 

HA 

HA 

ft 

69 

HA 

18 

ft 

108 

277 

MA 

319 

10-12 
Feet 

ft 

ft 

ft 

ft 

ND 

NA 

1.890 

ft 

13 

ft 

ft 

ft 

26 

403 

1,471 

1.156 

12-14 
Feet 

ft 

ft 

ft 

ft 

ND 

NA 

ft 

1,407 

NA 

ft 

ft 

ft 

304 

ft 

ft 

HA 

14-16 
Feet 

ft 

ft 

ft 

ft 

ND 

NA 

ft 

36 

750 

ft 

ft 

ft 

ft 

ft 

ft 

7.174 

16-18 
Feet 

NA 

HA 

558 

11,035 

18-20 
Feet 

NA 

100 

785 

3,471 

20-22 
Feet 

9 

1,011 

260 

22-24 
Feet . 

* 
* 

97 

419 

24-26 
Feet 

NA 

410 

25-27 
Feet 

242 

2,283(3) 1 

(1) 

(2) 
(3) 
(4) 
(5) 
* 

ND 
NA 

Samples analyzed Cor six target volatile organic compounds only; trichloroethene, tetrachloroethene, 
1,1,1-trichloroethane, methylene chloride, 1,1-dichloroethane, and trans-1,2-dichloroethene. Total concentration 
presented represents the sum of the concentrations of these compounds. 
2- to 3.5-foot interval 
0- to 5-foot interval 
0- to 4-foot interval 
27- to 29-foot interval 
Not sampled In this interval (boring terminated at either the water table or refusal). Borings 7A and llA are 
continuations of borings 7 and 11, respectively. 
Not detected by the mobile laboratory. 
Interval not analyzed by mobile laboratory. 
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Several borings on the eastern side of the General Hose 
Products, Inc., property were found to be contaminated with 
volatile organic compounds. Borings 6 and 13, located in the 
vicinity of the previously existing underground storage tanks, 
were the most contaminated. Other borings (8, 11, 12, and 17) 
were also found to contain volatile organic compounds. In 
boring 6, the greatest concentrations of contaminants were found 
in the sample collected at a depth of 4 to 6 feet, with xylenes 
present at 320,000 yg/kg, trichloroethene at 140,000 yg/kg, and 
toluene at 110,000 ug/kg in this interval. These contaminants 
and several others are also found at high concentrations at a 
depth of 16 to 18 feet. For example, 1,1,1-trichloroethane was 
found at 110,000 ug/kg in the 16- to 18-foot interval, 
620,000 ug/kg in the 10- to 12-foot interval, and only 190 ug/kg 
in the 8- to 10-foot interval. 

The field screening results are summarized in Table 1-3. In 
general, the data are comparable to the CLP analytical results, 
although higher concentrations of volatile organics were 
detected at some locations. This is attributable to the shorter 
sample holding times associated with field screening analysis. 
However, the data are validated and illustrate the occurance and 
distribution of contaminants in soil. 

In addition to the volatile organic compounds, several phthalate 
esters and polynuclear aromatic hydrocarbons (PAHs) were 
detected in some of the borings (Table 1-1). There were also a 
few isolated detections of pesticides (Cmax 4,4'-DDD = 32 ug/kg 
and Cmax endosulfan sulfate = 19 ug/kg). The concentrations of 
these contaminants were relatively low (as compared to the 
volatile organics), and their presence in the samples cannot be 
related to activities or chemicals used or stored at the General 
Hose Products, Inc., property. 

Inorganics occur naturally in soils; therefore, it is not 
surprising that a number of inorganics were found in soil 
samples collected from the borings on the General Hose Products, 
Inc., property. Table 1-4 presents State of New Jersy soil 
cleanup objectives and published values for the arithmetic 
average concentrations of metals in natural soils in the eastern 
United States. This table shows that the differences between 
the site soils and the published values are insignificant. 
Based on these results and the results of the previous RI, 
metals are not believed to represent contaminants of concern. 

1.3.3.2 Groundwater ^ 
> 

A number of monitoring wells were installed as part of the ^ 
Offsite Remedial Investigation. They were constructed in ^ 
clusters of up to four wells per location, monitoring the water o 
table, the deep overburden, the shallow bedrock, and the deep ^ 
bedrock ("hornfels") zones (A, B, C, and D Zones, respectively). ^ 
In addition to these monitoring wells, several preexisting wells o 
were sampled. };2 
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TABLE 1-4 

TOTAL CONCENTRATIONS OF INORGANICS IN SOIL 
GENERAL HOSE PRODUCTS, INC., PROPERTY 

CALDWELL TRUCKING COMPANY OFFSITE RI/FS 

aluminum 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

nickel 

potassium 

silver 

sodium 

thallium 

vanadium 

zinc 

Arithmetic Average 
Concentration in 

Eastern 
U.S. Soilsd) 

(mg/kg) 

57,000 

7.4 

420 

0.85 

NA 

6,300 

52 

9.2 

22 

25,000 

17 

4,600 

640 

18 

12,000 

NA 

7,800 

8.6 

66 

52 

State of New 
Jersey Cleanup 

Objectives 
(mg/kg) 

NA 

20 

400 

NA 

3 

NA 

100 

NA 

170 

NA 

250-1,000 

NA 

NA 

100 

NA 

5 

NA 

5 

100 

350 

Arithmetic 
Average 

Concentration 
in Soil 

Borings(2) 
(mg/kg) 

16,096 

2.8 

72 

0.6 

0.07 

6,248 

28 

14 

23 

29,143 

23 

7,107 

554 

25 

1,770 

0.2 

445 

0.4 

50 

45 

NA - Not available. 
(1) - Shacklette and Boerngen, 1984. 
(2) - Average concentrations are arithmetic 

positive detections in all borings. 
averages of all 

o 
o 

o 
o 
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The first two rounds of groundwater samples were obtained from 
all newly installed monitoring wells to aid in evaluating site 
conditions and to modify the drilling/well installation program, 
if necessary, as it progressed. Each sample was analyzed for 
volatile organics by EPA Method 601/602. The third round of 
sampling included a comprehensive sampling of all newly 
installed monitoring wells and selected existing monitoring 
wells. All samples were analyzed for TCL volatile organics and 
selected geochemical parameters. In addition, selected samples 
were analyzed for TCL base-neutral and acid extractable 
organics, pesticides, PCBs, and inorganics. 

Table 1-5 summarizes the levels of contamination in the 
monitoring wells through the three rounds of sampling. Only 
volatile organics are included in this table, since these 
compounds were the major contaminants detected in the samples." 

A discussion of the occurrence and distribution of contaminants 
in each hydrogeologic zone is provided in the following 
sections. The discussion presented focuses on the data 
collected in June 1988. This sampling round included all wells 
installed during the Offsite RI in addition to wells installed 
during previous investigations. 

Shallow Overburden Zone (A Zone) 

Figure 1-6 presents the Round 3 organic chemical analytical data 
for the wells in the A Zone, which are summarized in Table 1-5. 
A key to the compound abbreviations is provided in Table 1-6. 
Figure 1-7 is 'a conceptual rendering of the trichloroethene 
(TCE) plume in the A Zone. 

The shallow well at location 4 contains the highest level of 
volatile organic compounds (VOCs)—7,300 ug/L. The major 
constituents in this well are trichloroethene (4,300 ug/L), 
chloroform (1,400 ug/L)/ 1,1,1-trichloroethane (710 ug/L), and 
1,2-dichloroethene (570 ug/L)• The clay layer that is commonly 
encountered between the A and B Zones is not present at 
location 4. Both the chemical analytical data and water-level 
data indicate that contaminated groundwater is discharging from 
the B Zone to the A Zone in this area. The A Zone wells that 
are located approximately between 238 Passaic Avenue and 
location 4, namely, A-1, A-2, A-6, and A-5, are not highly 
contaminated with VOCs. Well A-1 contains a total of 210 ug/L 
VOCs, well A-2 contains 5 ug/L VOCs, and wells A-5 and A-6 each 
contain 22 ug/L VOCs. These data indicate that the clay layer 
is present in these areas. 

Deep Overburden Zone (B Zone) > 

As in the A Zone, the majority of the contamination appears to 
be confined to a fairly narrow plume between the Caldwell o 
Trucking Company property and the Passaic River. Figure 1-8 '-' 
generally shows the nature and extent of contamination found in 
the third sampling round. The organic compounds identified in g 
each well are indicated on this figure. These data were oi 
summarized in Table 1-5. ^ 
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TABLE 1-5 

TOTAL VOLATILE ORGANICS IN GROUNDWATER (ug/L) 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Well 
Number 

Previous RI 
(September 1985) 

Round 1 
(March-April 1988) 

Round 2 
(May 1988) 

Round 3 
(June 1988) 

A Zone 
A-1 

A-2 

A-3 

A-4 

A-5 

A-6 

A-7 

A-9 

A-10 

A-12 

P-IA 

P-2A 

10 

8 

2,304 

6 

11 

8,312 

15 

14 

0.07 

ND 

ND 

* 

NA 

NA 

154 

5 

6 

6,214 

23 

14 

ND 

0.49 

0.07 

* 

NA 

NA 

210 

5 

ND 

7,300 

22 

22 

ND 

ND 

ND 

39 

6 

ND 

B Zone 

B-l 

B-2 

B-3 

B-4 

B-5 

B-6 

B-7 

B-8 

B-9 

B-10 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

21,948 

1,670 

5,310 

2,792 

2,047 

2,154 

24 

4 

0.16 

3 

24,270 

'4,047 

8,678 

8,024 

1,592 

2,430 

5 

1 

2 

0.81 

24,779 

4,131 

6,809 

8,700 

2,508 

1,881 

2 

9 

ND 

ND 

o o 
(Jl 
ON 
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TABLE 1-5 
TOTAL VOLATILE ORGANICS IN GROUNDWATER (ug/L) 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE TWO 

W e l l 
Number 

P r e v i o u s RI 
( S e p t e m b e r 1 9 8 5 ) 

Round 1 
( M a r c h - A p r i l 1 9 8 8 ) 

Round 2 
(May 1 9 8 8 ) 

Round 3 
( J u n e 1 9 8 8 ) 

B Zone - Continued 
A - l l 

B L - 1 

B L - 2 

MW-IA 

MW-3A 

MW-4A 

P - 1 

P - 2 

GH-2 

GH-3 

CTMW-1 

* 

* 

* 

25 

4 8 , 0 6 5 

1 1 , 0 6 0 

5 , 8 8 5 

6 , 2 6 0 

2 7 , 6 4 0 

3 , 7 5 6 

2 5 1 

2 

1 1 1 , 1 3 0 

7 1 , 1 3 0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6 

4 8 , 9 1 0 

4 8 , 1 0 9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

1 3 , 0 0 0 

5 0 , 8 4 4 

ND 

9 1 , 7 6 0 

2 8 1 

1 , 9 7 0 

1 , 2 9 5 

1 3 , 4 7 0 

604 

4 9 8 

C Zone 
C - 1 

C - 3 

^ - 5 

C - 6 

C - 7 

C - 1 0 

MW-1 

CTMW-2 

CTBR 

* 

* 

* 

* 

* 

- - • • • . 

32 

NA 

4 9 , 5 1 0 

2 9 , 8 3 0 

3 , 8 7 9 

2 , 3 4 7 

2 , 7 6 4 

92 

4 

NA 

NA 

NA 

3 0 , 0 4 8 

5 , 6 8 7 

1 , 5 9 1 

2 , 6 0 1 

3 4 0 

4 

NA 

NA 

NA 

2 1 , 7 3 3 

6 , 0 2 6 

1 , 6 8 8 

1 , 6 4 0 

2 , 4 1 3 

7 

23 

884 

2 , 5 7 8 

n 
> 

o 
o 

o 
o 

R33293 - 4 1 -



TABLE 1-5 
TOTAL VOLATILE ORGANICS IN GROUNDWATER (ug/L) 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE THREE 

ND - Not detected. 
NA - Not analyzed. 
* - Well did not exist at the time of sampling. 

Well 
Number 

D Zone 
D-l 

D-3 

D-5 

D-6 

D-7 

D-10 

MW-3 

MW-4 

Previous RI 
(September 1985) 

Round 1 
(March-April 1988) 

* 

* 

* 

* 

* 

* 

ND 

3,550 

124 

7,205 

1,842 

3,403 

261 

* 

NA 

NA 

Round 2 
(May 1988) 

Round 3 
(June 1988) 

118 

4,538 

548 

3,279 

1,118 

3 

NA 

NA 

113 

794 

768 

1,071 

646 

2 

17 

18 

n 
> 

o o 

o o 
Ul 
03 
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TABLE 1-6 

COMPOUND ABBREVIATIONS FOR FIGURES 
CALDWELL TRUCKING COMPANY OFFSITE RI/FS 

ACNE 

ANTH, AN 

ATON, A 

B(A)A 

B(A)FL 

B(A)P 

B 

BBP 

BEHP 

B(GHI)P, BP 

B(K)FL, B(K)F 

BZ, B 

BZA 

CD 

CHR, C 

CLBZ 

CLFRM, CF 

CLMA 

CTET 

DB(AH)A 

IIDCA, llDCEa 

12DCA 

12DCBZ 

13DCBZ 

14DCBZ 

IIDCE 

12DCE 

DDD, 4,4'DDD 

Acenaphthene 

Anthracene 

Acetone 

Benzo(a)anthracene 

Benzo(a)fluoranthene 

Benzo(a)pyrene 

Benzene 

Butylbenzylphthalate 

Bis(2-ethylhexyl)phthalate 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Benzene 

Benzoic acid 

Carbon disulfide 

Chrysene 

Chlorbenzene 

Chloroform 

Chloromethane 

Carbon Tetrachloride 

Dibenzo(a,h)anthracene 

1,1-dichloroethane 

1,2-dichloroethane 

1,2-dichlorobenzene 

1,2-dichlorobenzene 

1,4-dichlorobenzene 

1,1-dichloroethene 

1,2-dichloroethene 

DDD 

9 

o 
o 
o o 
o\ 
o 
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TABLE 1-6 
COMPOUND ABBREVIATIONS FOR FIGURES 
CALDWELL TRUCKING COMPANY OFFSITE RI/FS 
PAGE TWO 

DDE, 4,'DDD 

DDT 

DNBP 

DNOP 

EBZ 

FLE 

FLNTH, F 

I 

MECL, MC 

MEK 

MIBK 

PERCE, PCE 

Py 

P 

PCB-54 

PCB-48 

STYR 

lllTCA, lllTCEa 

112TCA 

124TCBZ 

TCE 

TL, T 

VC 

XY 

DDE 

DDT 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Ethylbenzene 

Fluorene 

Fluoranthene 

Indeno(1,2,3-cd)pyrene 

Methylene chloride 

2-butanone 

4-methyl-2-pentanone 

Tetrachloroethene 

Pyrene 

Phenanthrene 

PCB-1254 

PCB-1248 

Styrene 

1,1,1-trichloroethane 

1,1,2-trichloroethane 

1,2,4-trichlorobenzene 

Trichloroethene 

Toluene 

Vinyl chloride 

Xylene 

PCB -Polychlorinated Biphenyls 
> 

o 
o 

o 
o 
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Figure 1-9 presents conceptual isoconcentration contours for 
trichloroethene. The figure shows that the plume is relatively 
narrow and generally is moving toward Deepavaal Brook and the 
Passaic River, parallel to the observed direction of groundwater 
flow. Other volatiles in the B Zone exhibit roughly the same 
pattern. 

MW-3A on the Caldwell Trucking Company property is the most 
contaminated well in the B Zone. The sample from this well 
contained 91,760 yg/L of VOCs, primarily trichloroethene, 
1,2-dichloroethene, and 1,1,1-trichloroethane. Well B-l, 
approximately 400 feet north of General Hose Products, contained 
24,779 ug/L of total VOCs, again, primarily trichloroethene, 
1,2-dichloroethene, and 1,1,1-trichloroethane. Located between 
these two wells, in the general direction of groundwater flow, 
is well GH-2, which contained 13,470 ug/L total VOCs. 

As evident in Figure 1-8, higher concentrations of chloroform 
were detected in BLl and BL2 than were detected in monitoring 
wells in the vicinity of the Caldwell Trucking Company Site. 
This suggests the presence of another source of groundwater 
contamination within the study area. An investigation being 
conducted under the New Jersey Environmental Cleanup 
Responsibility Act (ECRA) may identify this anomaly. 

Shallow Bedrock Zone (C Zone) 

The highest concentration of VOCs was observed . in Well C-1, 
which is located downgradient of the Caldwell Trucking Company 
Site. Well C-1 contained 21,733 ug/L VOCs, consisting primarily 
of trichloroethene, 1,2-dichloroethene, and 1,1,1-trichloro
ethane. The second most contaminated C Zone well is well C-3, 
located adjacent to the Passaic River. There are no C Zone 
wells situated between locations 1 and 3. Figure 1-10 presents 
the nature and extent of organic contamination in the C Zone 
from the third sampling round (see Table 1-5). 

The general direction of groundwater flow in the C Zone is more 
westerly or northwesterly than in the A and B Zones. This 
westerly flow component results from the influence of pumping 
well(s) drawing from the C Zone west of the study area. Wells 
at locations 5, 6, and 7 indicate a strong downward gradient 
between the B and C Zones. However, wells at locations 1, 3, 
and 10 are apparently not influenced by the pumping, and exhibit 
a smaller vertical gradient. The TCE plume in the C Zone, as 
shown in Figure 1-11, appears to be much wider than that in the 
upper hydrogeologic units. Wells C-3 and C-7 appear to be 
somewhat anomalous with their higher concentrations of volatiles > 
so far from the investigated source areas. These concentrations ^ 
may be the result of possible groundwater migration toward the ^ 
river through the upper few feet of highly fractured basalt, o 
vertical leakage from the overlying B Zone, horizontal flow ^ 
within the C Zone from the site toward the river in the past ^ 
when the industrial wells currently in use were not in o 
existence, and/or perhaps alternative sources of contamination. 2 
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For example, the total concentration of volatiles in well B-3 is 
6,809 v.q/L, whereas in C-3, the total VOC concentration is 
6,026 ug/L. This suggests some connection between the B and 
C Zones at this location. On the other hand, the total VOC 
concentration in B-7 is 2 ug/L and in C-7 it is 2,413 ug/L. 
Groundwater in the B and C Zones flows in different directions, 
but there is a strong downward gradient in this area. 

The concentrations of specific contaminants decrease between 
location 6 and location 7 (e.g., TCE at location 6 = 800 ug/L, 
TCE at location 7 = 300 \ ig /L) , and acetone is present at 
location 7 at a concentration of 1,900 ug/L. Acetone is not 
analyzed by EPA Method 601/602, which is how Rounds 1 and 2 
Samples from this well were analyzed; therefore, it is not known 
whether this is a laboratory anomaly or whether there is a local 
source of acetone upgradient of location 7. 

Deep Bedrock/Hornfels Zone (D Zone) 

The levels of contamination in the D Zone are much lower than in 
the B and C Zones. The highest concentrations of VOCs were 
found in Wells D-6 (1,071 ug/L)f D-3 (794 ug/L)/ D-5 (768 ug/L), 
and D-7 (646 ug/L). The wells closest to the identified source 
areas contain much lower levels of VOCs. Figure 1-12 presents 
the Round 3 chemical analytical results for the wells in the 
D Zone, which were summarized in,Table 1-5. 

Looking at the general distribution of individual contaminants, 
it appears as though the contamination is moving through the 
C Zone to the D Zone downgradient of the site. Contaminants may 
be moving in response to a municipal pumping well northwest of 
the site. For example, the highest concentration of TCE in any 
well in this zone is in D-6 (630 ug/L), followed by 
D-3 (520 ug/L), D-5 (490 ug/L), and D-7 (390 ug/L). Well D-l, 
which is closest to the source areas,, contains only 56 ug/L TCE. 

Because there ar« few data available for the D Zone, it is 
difficult to define the plume boundaries and to more precisely 
determine isoconcentration contours. Those presented in 
Figure 1-13 for TCE are meant to be conceptual only. The extent 
of contamination in the D Zone may differ from that represented 
therein. 

1.3.3.3 Surface Water 

Surface waters leaving the Caldwell Trucking Company and General 
Hose Products, Inc., properties flow in a drainage ditch that 
enters a culvert just downstream of the site. The unnamed 
(southern) tributary of Deepavaal Brook originates in the wooded p 
area in the central portion of the study area. Currently, there tr* 
is no apparent direct connection between surface waters leaving 
the site and surface waters located in the central portion of ° 
the study area. The water in the central portion of the study M 
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area is thought to be a groundwater discharge area for the 
A Zone, which is supplemented by local runoff. Seven surface-
water samples were collected during the Offsite RI. Figure 1-14 
presents the distribution of volatile organic data in the 
surface-water samples. The samples were analyzed for TCL 
organic and inorganic constituents. 

The surface-water sample collected from location 6 contained 
only 1 ug/L of trichloroethene. This result indicates that 
contaminants dissolved in surface water are not being 
transported from the site to this area. 

On the other hand, the spring (location 5) is contaminated with 
volatile organic compounds found at concentrations similar to 
those in the nearby monitoring well A-4. The levels of 
contaminants in the stream are reduced by volatilization and 
dilution by the time the water reaches location 1. The total 
concentration of volatile organics at the spring is 8,785 ug/L, 
and at location 1, the concentration is 2,776 ug/L. 

The swamp water sample from location 4 contained no volatile 
organic compounds. Sample location 2 in the western tributary 
and sample location 3 in Deepavaal Brook contained low levels of 
volatile organic compounds (15 ug/L and 33 ug/L total volatiles, 
respectively). A sample collected from the marshy area near 
Well Point 1 contained only 0.2 ug/L toluene. These results 
show that surface water upstream or upgradient of the spring in 
the southern tributary is not notably contaminated. 

Figure 1-15 illustrates the results from the previous RI. The 
results of the Offsite RI sampling, in conjunction with the 
results from the previous RI, show a pattern of surface-water 
contamination as follows: 

• Nearest the Caldwell Trucking Company property (location 7 
in the previous RI), the concentration of total volatile 
organics was 2,054 ug/L. This water enters an underground 
drainage of the culvert downstream of the site. 

• In the unnamed tributary of Deepavaal Brook, Offsite RI 
location 6 is the sample location closest to the site. 
The surface water at that location contained 1 ug/L 
trichloroethene. 

• Downstream of location 6, a spring discharges high levels 
of volatile organics to the tributary stream, the 
concentration of which is reduced by about 70 percent by 
the time the water reaches Deepavaal Brook (2,776 ug/L 9 
total VOCs at location 1). '^ 

• Deepavaal Brook was sampled during the previous RI. Low o 
levels of volatile organics were detected in a sample '-
upgradient/upstream of the Caldwell Trucking Company 
property (total VOCs=899 ug/L, with 854 ug/L of methylene o 
chloride). This indicates that other sources of volatile j^ 
organic contamination discharge to Deepavaal Brook. 
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• The surface-water samples collected from the Passaic River 
contained only methylene chloride (Cmax = 200 ug/L). 
Although the data are validated, the presence of methylene 
chloride may be associated with laboratory contamination. 

• Dilution and volatilization are most likely the mechanisms 
causing the reductions in concentrations in the tributary 
streams of the study area. Because contaminant 
concentrations are attenuated in the tributaries, adverse 
effects are not likely in Deepavaal Brook and the Passaic 
River, where dilution would be even greater. 

None of the surface-water samples contained any semivolatile 
compounds or inorganics above the drinking water standards. 

1.3.3.4 Sediments 

Figure 1-14 also presents the volatile organic data for the 
sediment samples collected during the Offsite RI. Although 
volatile organics are the primary surface-water contaminants, 
polynuclear aromatic hydrocarbons (PAHs) are the predominant 
sediment contaminants found in the study area. Because of their 
occurrence and distribution within the study area, it is thought 
that the PAHs are present as a result of urban runoff. Total 
PAHs range from 73 ug/kg in the swamp at location 4 to 
3,818 ug/kg at location 6. These concentrations are not 
excessive and are considered to be typical of urban areas, where 
total PAH concentrations of 6 mg/kg are reported along secondary 
roads, and soils along highways may contain more than 100 mg/kg 
PAHs (Santodonato et al., 1983). 

Volatile organics were not detected in sediment samples from 
location 3 (Deepavaal Brook) or location 6 (southern tributary). 
The total concentration of volatile organics was 4 ug/kg at 
locations 2 (western tributary) and 4 (swamp); 6 ugAg at 
location 1 (southern tributary near the confluence with 
Deepavaal Brook); and 83 ug/kg at location 5 (spring). None of 
these levels are believed to be significant, although the 
sediment contamination at location 5 may be the result of the 
upwelling of contaminated groundwater through local sediments. 

Figure 1-16 illustrates the chemical analytical results from the 
previous RI. The most significant contamination noted at that 
time was the presence of PCBs at location 8 (12,258 ug/kg 
PCB-1254). However, given the present configuration of drainage 
ways in the study area, the PCBs are not thought to be site-
related. Low levels of volatile organics had been detected in o 
sediment samples collected from nearest the site (12 ug/kg) as ^ 
well as near the unnamed tributary's junction with Deepavaal 
Brook (76 ug/kg). Although a number of PAHs and pesticides had o 
been detected in several sediment samples, these contaminants 
are not considered to be site-related. 

o 

o 
o 
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1.3.4 Modeling Results 

The SWIFT Version III, three-dimensional, groundwater model was 
used to estimate future groundwater concentrations in the A, B, 
C, and D Zones following remediation of contaminated soils on 
the Caldwell Trucking Company and General Hose Products Inc., 
properties. The model was also used to evaluate the effects of 
groundwater discharge to the Passaic River. Modeling was 
conducted for five of the primary site contaminants 
(trichloroethene, 1,1,1-trichloroethane, chloroform, 1,1-di
chloroethene, and 1,1-dichloroethane). The results of the 
modeling effort suggest the following: 

• Within 200 years, the boundaries of the present plume in 
the B, C, and D Zones will expand. The boundaries of the 
plume in the A Zone will remain essentially unchanged. 

• Although the boundaries of the plume will expand, the 
concentrations of contaminants within the plume will 
generally decrease with time. 

• The estimated concentrations of contaminants in the 
Passaic River at present and 200 years in the future are 
less than 1 ug/L for each individual compound modeled. 
The predicted levels generally decrease with time. 

The model assumed that there are no other sources of groundwater 
contamination within or in the vicinity of the study area. 
However, these are identified or potential sources of 
groundwater contamination located within the study area itself, 
and beyond the study area to the south, west, and southwest. 

1.3.5 Public Health and Environmental Concerns 

A public health evaluation was conducted to determine the actual 
or potential harm to the public health and environment 
associated with environmental contamination in the study area. 
Volatile organic compounds were identified to be the 
contaminants of concern related to the site. Base/neutral and 
acid extractables, pesticides, PCB's, and metals are not 
considered to be significant site-associated contaminants. 

Chemicals of potential concern were selected based on the 
occurrence and distribution of contaminants within the 
environmental media sampled and their toxicity. Actual or 
potential exposure pathways by which human receptors could be 
exposed to site contaminants were identified. These include the 
following: 

n 
> 

o 
o 

o 
o 
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• Dermal exposure to surface water and/or sediments in the 
Passaic River, Deepavaal Brook, and the unnamed tributary 
of Deepavaal Brook. 

• Ingestion of fish from Deepavaal Brook and the Passaic 
River. 

• Ingestion of surface water from the Passaic River, which 
is used as a drinking water supply source both upstream 
and downstream of the study area. 

Residents located within the plume, and in the vicinity of the 
plume area, have had their wells checked periodically since 
1981. In 1982, Fairfield Township installed water mains in the 
affected streets and provided connections at a discount. During 
the period of 1982 to 1988, approximately 250 homes and 
businesses were connected to public water and via the 1986 
Record of Decision, the balance of the residents in the plume 
area will be connected free of charge. It is anticipated that 
public water will be provided to the remainder of the residents 
by the summer of 1989. 

However, exposure to contaminated groundwater (ingestion and 
household use) was considered in the evaluation to estimate the 
potential for adverse health effects if groundwater were used as 
a drinking water supply source. Additionally, the estimated 
groundwater contaminant concentrations associated with the 
potential for migration of compounds from General Hose Products, 
Inc., soils to groundwater were evaluated in the public health 
assessment. 

The potential for noncarcinogenic effects and the estimated 
lifetime cancer risks associated with these exposure scenarios 
were calculated. The results are provided in Tables 1-7 
through 1-10. The results indicate the following: 

• Receptors within the study area will be supplied with 
municipal water under the 1986 Record of Decision. For 
the sake of the risk assessment, however, it was assumed 
that local residents could use domestic wells. The 
maximum carcinogenic risk associated with potential 
exposure to contaminated groundwater, if groundwater is 
used as a source of potable water, is 4.4 x lO-i. 
Calculated hazard indices exceed unity (1.5 to 330), which 
indicates the potential for noncarcinogenic health effects 
if groundwater is used as a source of potable water. 

> 
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Dermal exposure to contaminated surface water in the 
unnamed (southern) tributary of Deepavaal Brook and 
ingestion of fish caught in Deepavaal Brook are likely to 
be associated with adverse health risks. However, 
Deepavaal Brook is unlikely to be used as source of food 
fish. 

Dermal exposure to, and long-term ingestion of, surface 
water in the Passaic River does not pose risks to the 
public health in excess of 10-6. 
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TABLE 1-7 

TOTAL CARCINOGENIC RISKS 
POTENTIAL HOUSEHOLD USE OF GROUNDWATER 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Exposure Route 

General Hose Products -
leaching from soil (model) 

A Zone (existing plume 
concentrations) 

B Zone (existing plume 
concentrations) 

C Zone (existing plume 
concentrations) 

D Zone (existing plume 
concentrations) 

Total Carcinogenic Risk 

Average 
Contaminant 

Concentration 

1.0 X 10-4 

9.6 X 10-4 

1.9 X 10-2 

7.4 X 10-3 

1.4 X 10-3 

Maximum 
Contaminant 

Concentration 

1.6 X 10-3 

1.0 X 10-2 

4.4 X 10-1 

4.2 X 10-2 

7.6 X 10-3 

n 
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o 
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TABLE 1-8 

TOTAL CARCINOGENIC RISKS 
POTENTIAL EXPOSURES TO SURFACE WATER AND SEDIMENTS 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Source Area 

Total Carcinogenic Risks 

Surface-
water 

Exposures 
During 

Swimming 

Fish 
Ingestion 

Use as 
Potable 
Water 

Sediment 
Exposures 
During 

Swimming 

SOUTHERN TRIBUTARY 
Maximum measured 

concentrations 
Average measured 

concentrations 

1.0 X 10-5* 

4.6 X 10-6* 

NA(1) 

NA(1) 

NA(2) 

HA(2) 

1.2 X 10-10 

NC(4) 

DEEPAVAAL BROOK 
Maximum measured 

concentrations 
3.8 X 10-8 8.7 X 10-6 HA(2) 0 

PASSAIC RIVER 
Maximum present 

concentration 
Maximum predicted 

future concentration 

7.7 X 10-10 

4.9 X 10-10 

3.7 X 10-8 

2.8 X 10-8 

6.4 X 10-7 

4.6 X 10-7 

NA(3) 

NA(3) 

NA(1) Not applicable - Stream is too small to support fish of edible size. 
NA(2) Not applicable - Water body is not used for potable water supply. 
NA(3) Not applicable - Data not available. 
NC(4) Not calculated - Average concentration would result in a risk lower 

than 1 X 10-10. 
* These risks may be overestimated because the stream is very shallow and is 

therefore unlikely to be used for recreation. 
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o 
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TABLE 1-9 

TOTAL NONCARCINOGENIC RISKS 
POTENTIAL HOUSEHOLD USE OF GROUNDWATER 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Exposure Route 

General Hose Products -
predicted groundwater 
concentrations 

A Zone (existing plume 
concentrations) 

B Zone (existing plume 
concentrations) 

C Zone (existing plume 
concentrations) 

D Zone (existing plume 
concentrations) 

Total Noncarcinogenic Risk 
(for children) 

Average 
Contaminant 

Concentration 

1.0 X 10-1 

5.5 X 10-1 

2.0 X 101 

2.1 X 100 

7.8 X 10-1 

Maximum 
Contaminant 

Concentration 

1.6 X 100 

5.7 X 100 

3.3 X 102 

9.5 X 100 

4.1 X 100 

o 
o 

o 
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TABLE 1-10 

TOTAL NONCARCINOGENIC RISKS 
POTENTIAL EXPOSURES TO SURFACE WATERS AND SEDIMENTS 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Source Area 

Total Noncarcinogenic Risks 

Surface 
Water 

Exposures 
During 
Swimming 

Pish 
Ingestion 

Use as 
Potable 
Water 

Sediment 
Exposures 
During 

Swimming 

SOUTHERN TRIBUTARY 
Maximum measured 

concentrations 
Average measured 

concentrations 

1.7 X IQO* 

7.3 X 10-1* 

NA(1) 

NA(1) 

NA(2) 

NA(2) 

1.0 X 10-5 

NC(4) 

DEEPAVAAL BROOK 

Maximum measured 
concentrations 

7.0 X 10-3 3.9 X lOO NA{2) 3.6 X 10-6 

PASSAIC RIVER 
Maximum present 

concentration 
Maximum predicted 

future concentration 

1.2 X 10-4 

1.2 X 10-4 

9.1 X 10-3 

8.3 X 10-3 

3.3 X 10-4 

3.1 X 10-4 

NA(3) 

NA(3) 

NA(1) Not app l i cab le - Stream i s too small to support f i sh of ed ib l e s i z e . 
NA(2) Not app l i cab le - Wat«r body i s not used for potable water supply. 
NA(3) Not app l i cab le - Data not a v a i l a b l e . 
NC(4) Not ca l cu la t ed - Average concentra t ions would r e s u l t in a Hazard 

Index lower than 1x10. 
* These r i s k s may be overest imated because the stream i s very shallow and i s 

the re fo re un l ike ly to be used for r e c r e a t i o n . 
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2.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

2.1 REMEDIAL ACTION OBJECTIVES 

Site-specific remedial action objectives are presented in this 
section. Remedial action objectives are based on public health 
and environmental concerns and on a review of Applicable or 
Relevant and Appropriate Requirements (ARARs). The public 
health and environmental concerns were presented in detail in 
Section 5.0 of the Offsite RI Report and are summarized in 
Section 1.3.5 of this Offsite FS Report. ARARs are presented in 
Section 2.1.1. Remedial action objectives are discussed in 
Section 2.1.2. 

2.1.1 Applicable or Relevant and Appropriate 
Requirements (ARARs) 

One of the primary concerns during the development of remedial 
action alternatives for hazardous waste sites under the 
Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), or "Superfund," is the degree of human 
health and environmental protection afforded by a given remedy. 
CERCLA, as amended by the Superfund Amendments and 
Reauthorization Act (SARA), requires that primary consideration 
be given to remedial alternatives that attain or exceed ARARs. 
The purpose of this requirement is to make CERCLA response 
actions consistent with other pertinent Federal and state 
environmental requirements. The USEPA has indicated that ARARs 
must be identified for each site in particular. 

ARARs may include the following: 

• Any standard, requirement, criterion, or limitation under 
Federal environmental law. 

• Any promulgated standard, requirement, criteria, or 
limitation under a state environmental or facility-siting 
law that is more stringent than the associated Federal 
standard, requirement, criterion, or limitation. 

A requirement may be either "applicable" or "relevant and 
appropriate," but not both. 

Applicable requirements are those cleanup standards, control 
standards, and other environmental protective requirements, 
criteria, or limitations promulgated under Federal or state law 
that specifically address a hazardous substance, pollutant, n 
contaminant, remedial action, location, or other circumstance at ^ 
a CERCLA site. 

o 
Relevant and appropriate requirements are those cleanup 2 
standards, control standards, and other environmental protective 
requirements, criteria, or limitations promulgated under Federal o 
or state law, that, while not "applicable" to a hazardous S 
substance, pollutant, contaminant, remedial action, location, or "̂̂  
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other circumstances at a CERCLA site, address problems or 
situations sufficiently similar to those encountered at the 
CERCLA site that their use is appropriate to the site. 

To-Be-Considered Material (TBCs) are advisories or guidance 
issued by Federal or state government that are not legally 
binding and do not have the status of potential ARARs, but are 
considered during evaluation of potential remedial alternatives. 

Section 121(d)(4) of SARA allows the selection of a remedial 
alternative that will not attain all ARARs if any of six 
conditions for a waiver of ARARs exist. The conditions are as 
follows: (1) the remedial action is an interim measure whereby 
the final remedy will attain the ARAR upon completion; 
(2) compliance will result in greater risk to human health and 
the environment than other options; (3) compliance is 
technically impracticable; (4) an alternative remedial action 
will attain the equivalent of the ARAR; (5) for state 
requirements, the state has not consistently applied the 
requirement in similar circumstances; or (6) compliance with the 
ARAR will not provide a balance between protecting public 
health, welfare, and the environment at the facility with the 
availability of Fund money for response at other facilities 
(Fund-balancing). 

ARARs fall into three broad categories, based on the manner in 
which they are applied at a site. These categories are as 
follows: 

• Contaminant-Specific - These ARARs govern the extent of 
site cleanup. Such ARARs may be actual concentration-
based cleanup levels or they may provide the basis for 
calculating such levels. Examples of contaminant-specific 
ARARs are Maximum Contaminant Levels . or air quality 
standards. 

• Location-Specific - These ARARs are considered in view of 
natural or man-made site features. Examples of natural 
site features include wetlands, scenic rivers, and flood 
plains. Man-made features could include, for example, the 
presence of historic districts. ARARs based on aquifer 
designations are also location-specific ARARs. 

• Action-Specific - These ARARs pertain to the 
implementation of a given remedy. Examples of action-
specific ARARs include monitoring requirements, effluent 
discharge limitations, hazardous waste manifesting 
requirements, and occupational health and safety 
requirements. > 

o In general, the contaminant-specific ARARs and TBCs are 
considered during the assessment of risks to human health and o 
environment. The contaminant-specific ARARs are detailed in 
Section 2.1.1,1. The contaminant- and location-specific ARARs, o 

o 
CO 
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along with other risk-based numerical values, are used in the 
establishment of remedial response objectives (Section 2.1.2). 

The action-specific ARARs, which affect the implementation 
and/or operation of the remedial alternatives, are primarily 
used to assess the feasibility of remedial technologies and 
alternatives. The action-specific ARARs are developed in 
Section 4.0. 

2.1.1.1 Contaminant-Specific ARARs 

This section presents a summary of Federal and state 
contaminant-specific ARARs and TBCs. All of these ARARs provide 
some specific guidance on "acceptable" or "permissible" 
concentrations of contaminants in water and air. 

The Safe Drinking Water Act (SDWA) promulgated National Primary 
Drinking Water Standard Maximum Contaminant Levels (MCLs) 
(40 CFR Part 141). MCLs are enforceable standards for 
contaminants in public drinking water supply systems. They 
consider not only health factors, but also the economic and 
technical feasibility of removing a contaminant from a water 
supply system. EPA has also recently proposed Maximum 
Contaminant Level Goals (MCLGs) for several organic and 
inorganic compounds in drinking water. MCLGs are non-
enforceable guidelines that do not consider the technical 
feasibility of contaminant removal. Secondary MCLs (40 CFR 
Part 143) are not enforceable, but are intended as guidelines to 
protect the public welfare. Contaminants covered are those that 
may adversely affect the aesthetic quality of drinking water, 
such as taste, odor, color, and appearance, and may deter public 
acceptance of drinking water provided by public water systems. 
SDWA requirements may be applicable for remedial actions 
involving groundwater treatment. 

EPA Health Advisories are nonenforceable guidelines, developed 
by the EPA Office of Drinking Water, for chemicals that may be 
intermittently encountered in public water supply systems. 
Health Advisories are available for short-term, longer-term, and 
lifetime exposures for a 10 kg child and/or a 70 kg adult. 
Health Advisories may be applicable for remedial actions 
involving groundwater treatment, especially for contaminants 
that are not regulated under the SDWA. 

EPA Ambient Water Quality Criteria (AWQC) were developed for 
64 pollutants in 1980, pursuant to Section 304(a)(1) of the 
Clean Water Act. In 1984, EPA revised nine criteria previously 
published in the "Red Book" and in the 1980 criteria documents. 
AWQC are not legally enforceable, but have been used by many ŷ  
states to develop enforceable water quality standards. AWQC are '̂  
available for the protection of human health from exposure to _ 
contaminants in drinking water and from ingestion of aquatic o 
biota and for the protection of freshwater and saltwater aquatic "̂  
life. AWQC may be applicable for actions that involve _ 
groundwater treatment and/or discharges to surface water. o 

n 

o 
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00 
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Federal water standards and criteria are presented in Table 2-1. 

The Clean Air Act (CAA) of 1977 governs air emissions resulting 
from remedial actions. The CAA promulgated the National Ambient 
Air Quality Standards (NAAQS) (40 CFR, Part 50). NAAQS are 
available for six criteria pollutants, including airborne 
particulates. The sources of the contaminant and the route of 
exposure were considered in the formulation of the standards. 
These standards do not consider the costs of achievement or the 
feasibility of implementation. The NAAQS allow for a margin of 
safety to account for unidentified hazards and effects. 
Table 2-2 presents the NAAQS, which may be applicable for 
remedial actions involving direct or indirect emissions to the 
atmosphere. Section 112 of the CAA sets forth National Emission 
Standards for Hazardous Air Pollutants (NESHAPs) (40 CFR, 
Part 61). Significant sources of air pollutants listed as 
hazardous may be subject to NESHAPs. 

Federal agencies are required to comply with Federal, state, and 
local requirements (especially with State Implementation Plans, 
or SIPs), for control and abatement of air pollution. If a 
proposed EPA action may adversely affect air quality, the 
responsible EPA official is required (by 40 CFR, Part 6.303[b]) 
to consult with appropriate state and local agencies on whether 
the action conforms to the SIP. 

Health Effects Assessments (HEAs) present toxicity data for 
specific chemicals for use in public health assessments. Also 
considered applicable are Carcinogenic Potency Factors and 
Reference Doses provided in the Superfund Public Health 
Evaluation Manual (EPA, October 1986). 

The New Jersey Safe Drinking Water Act (NJSDWA) promulgated MCLs 
for organic compounds (NJSA 58:12A). MCLs are enforceable 
standards for contaminants in public drinking water supply 
systems and are presented in Table 2-3. These requirements may 
be applicable for remedial actions involving groundwater 
treatment. 

New Jersey Surface Water Quality Standards (NJWQs) (New Jersey 
Administrative Code (NJAC) 7:9-4) set forth water quality 
standards for waters of the state. The standards are based on 
water uses that are to be protected. Water quality standards 
for surface water in the vicinity of the site are presented in 
Table 2-3. The standards may be applicable for actions 
involving the discharge of pollutants to surface water. 

o 
New Jersey Pollutant Discharge Elimination System (NJPDES) ^ 
Regulations (NJAC 7:14A) present values for determination of 
NJPDES Permit Toxic Effluent Limitations. These values are used o 
by the state in computing limitations of an individual toxic ° 
substance being discharged from a source into surface water and 
are presented in Table 2-3. These limits may be applicable for o 

o 
00 
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TABLE 2-1 

FEDERAL WATER STANDARDS AND CRITERIA (ug/1) 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Chenlcal 

Acetone 

Benzene 

Bl8(2-ethylhexyl)phthalate 

Carbon tetrachloride 

Chlorobenaene 

Chloroform 

Chronium 

Copper 

1,1-dichloroethane 

SDWA 

HCLs 

5(2) 

5(2) 

100(6) 

50 

MCLGs 

0(3) 

0(3) 

60(5) 

120(5) 

1,300(5) 

EPA Drinking Hater 
Health Advisories 

l-day/child:233 
10-day/child: 233 

1-day/child: 4,000 
10-day/child: 160 
Long-term/child:71 
Long-tern/adult: 250 

1-day/child:1,800 
10-day/child: 1,800 
Long-terB/child:9,000 
Long-term/adult:30,000 
Lifetime/adult: 3,150 

1-day/child: 1,400 
10-day/child: 1,400 
Long-term/child:240 
Long-term/adult:840 
Lifetime/adult:170 

AWQC Adjusted 
for Drinking 

Water 

0.67(«) 

21,000 

0.42«> 

488 

0.19(*) 

50(Cr VI) 
179,000(Cr III) 

1,000(B) 

AWQC freshwater Aquatic Lifa(l) 

Acute Toxicity 

5,300 

940 

35,200 

250 

28,900 

16(Cr vr)(7) 

980-
3,100(Cr III)(7) 

9.2-34<^> 

Chronic Toxicity 

3 

50 

1,240 

ll(Cr VI)(') 
120-370<Ci< III)(7) 

6.5-21(7) 

8800 roo 7V0 
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TABLE 2-1 
FEDERAL WATER STANDARDS AND CRITERIA (ug/1) 
CALDWELL TRUCKIKG COMPANY OFFSITE FS 
PAGE TWO 

1 Chemical 

11,2-dichloroethane 

1,1-dichloroethene 

1,2-dichloroethene 

Ethylbenzene 

Methylene chloride 

Styrene 

SDWA 

MCLs 

5(2) 

7(2) 

MCLGs 

0(3) 

7(3) 

70(5) 

680(5) 

140(5) 

EPA Drinking Water 
Health Advisories 

1-day/child: 740 
10-day/child:740 
Long-term/child: 740 
Long-term/adult: 2,600 

l-day/child:l,000 
10-day/child: 1,000 
Long-term/child:1,000 
Long-terra/adult: 3,500 

1-day/child: 2,720 
10-day/child: 1,000 
Long-term/child: 1,000 
Long-term/adult) 3,500 
Lifetlme/adulti 350 

1-day/child: 21,000 
10-day/child: 2,100 
Lifetime/adult:3,400 

1-day/child: 13,300 
10-day/child: 1,500 

1-day/child: 22,500 
10-day/child: 2,000 
Long-term/child: 2,000 
Long-term/adult: 7,000 
Lifetime/adult: 140 

AWQC Adjusted 
for Drinking 

Water 

0.94<«) 

0.033(«) 

2,400 

0.19(4) 

AWQC Freshwater Aquatic Life(l) 

Acute Toxicity 

118,000 

11,600 

11.600 

32,000 

11,000 

Chronic Toxicity 

20,000 1 

6800 TOO 7VD 



ut 
Ul 
K) 
VO 
Ul 

I 

I 

TABLE 2-1 
FEDERAL WATER STANDARDS AND CRITERIA (ug/1) 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE THREE 

1 Chemical 

•Tetrachloroethene 

iToluene 

|l,l,l-trichloroathane 

1,1,2-tcichloroethana 

Trichloroethene 

Ivinyl chloride 

Xylenes (total) 

SDWA 

MCLs 

200(2) 

5(2) 

2(2) 

MCLGs 

0(5) 

2,000(5) 

200(3) 

0(3) 

0(2) 

440(5) 

EPA Drinking Water Health 
Advisories 

1 ID-day/child: 34,000 
Long-term/child: 1,940 
Long-term/adult: 6,800 

1-day/child: 18,000 
10-day/child: 6,000 
Lifetine/adult: 10,800 

1-day/child: 140,000 
10-day/child: 35,000 
Long-term/child: 35,000 
Long-term/adult: 125,000 
Lifetime/adult: 1,000 

1-day/child: 2,600 
10-day/child: 2,600 
Long-term/child: 13 
Long-erm/adultt 46 

1-day/child: 12,000 
10-day/chlld: 7,800 
Long-term/child: 7,800 
Long-term/adult: 27,300 
Lifetime/adult: 2,200 

AWQC Adjusted 
for Drinking 

Water 

0.88(4) 

15,000 

19,000 

0.6(4) 

2.8(4) 

2(4) 

AWQC Freshwater Aquatic Life(l) 

Acute Toxicity 

5,280 

17,500 

18,000 

18,000 

45,000 

Chronic Toxicity 

840 1 

9,400 1 

21,900 1 
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TABLE 2 - 1 
FEDERAL WATER STANDARDS AND CRITERIA (ug/1) 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE FOUR 

I 

Source! EPA, October, 1986 (except as otherwise noted). 
(1) Federal Register, Vol. 45, No. 231, November 28, 1980. 
(2) Federal Register, Vol. 52, No. 130, July 8, 1987. 
(3) Final MCLG. 
(4) Value corresponds to 10-6 cancer risk. 
(5) Proposed MCLG. 
(6) Total trihalomethanes. 
(7) Federal Register, Vol. 50, No. 145, July 29, 1985. 
(8) Organoleptic (taste and odor). 

All values expressed in u g / 1 . 
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TABLE 2-2 

CLEAN AIR ACT - NATIONAL AMBIENT AIR QUALITY STANDARDS 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Parameter 

Carbon monoxide 

Lead 

Nitrogen oxides 

Ozone 

Particulate matter 
(expressed as PM-10) 

Sulfur dioxide 

Primary Standard 
(ng/m3) 

10,000 (8-hour)(l) 
40,000 (l-hour)(i) 

1.5 {90-day)(2) 

100 (l-year)(3) 

235 (l-hour)(i) 

150 (24-hour)(l) 
50 (l-year){3) 

80 (l-year){3) 
365 (24-hour)(i) 

Secondary Standard 
(ug/m3). 

None 

Same as primary 

Same as primary 

Same as primary 

Same as primary 

1,300 {3-hour)(i) 

Primary: 
Secondary: 

protection of public health, 
protection of public welfare. 

(1) Maximum concentration not to be exceeded more than once 
per year. 

(2) Maximum arithmetic mean averaged over a calendar quarter. 
(3) Annual arithmetic mean. 

o 
o 

o 
o 
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TABLE 2 - 3 

NEW JERSEY WATER QUALITY STANDARDS AND CRITERIA (ug/1) 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Chemical 

Acetone 

Benzene 

bis(2-ethylhexyl) 
phthalate 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

Chromium (hexavalent) 

Chromium (trivalent) 

Copper 

1,1-dichloroethane 

1,2-dichloroethane 

1,1-dichloroethene 

1,2-dichloroethene 

Ethylbenzene 

NJ SDWA 
MCLsCl) 

1 

2 

4 

5 

2 

2 

10 

Surface 
Water 

Standards(2) 

50 

Criteria to Determine NJPDES 
Limitations (3) 

Aquatic Life 

Freshwater 

5,300 

35,200 

28,900 

0.29 

44 

5.6 

20,000 

11,600 

11,600 

32,000 

Saltwater 

5,100 

50,000 

18 

10,300 

4.0 

113,000 

224,000 

224,000 

430 

Potable Supplies 

10-6 

0.66 

0.40 

0.19 

0.94 

0.33 

Toxicity 

488 

50 

170,000 

1,400 1 

^600 Too ^v^ 
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TABLE 2 - 3 
NEW JERSEY WATER QUALITY STANDARDS AND CRITERIA 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE TWO 

Chemical 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Tr ichloroethane 

Trichloroethene 

Vinyl chloride 

Xylenes (total) 

NJ SDWA 
MCLs(1) 

2 

1 

26 

1 

2 

44 

Surface 
Water 

Standards{2) 

Criteria to Determine NJPDES 
Limitations (3) 

Aquatic Life 

Freshwater 

11,600 

840 

17,500 

18,000 

9,400 

Saltwater 

6,400 

450 

5,000 

31,200 

Potable Supplies 

10-6 

0.19 

0.8 

0.6 

2.0 

Toxicity 

14,300 

18,400 

All values expressed in pg/l. 
(1) New Jersey Safe Drinking Water Act (NJSA 58:12A) 
(2) New Jersey Surface Water Quality Standards (NJAC 7:9-4) 
(3) Values for determination of NJPDES Toxic Effluent Limitations (NJAC 7:14A, 

Appendix F) 
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actions involving the discharge of toxic substances to surface 
water. 

New Jersey Air Pollution Control Regulations (NJAC 7:27) govern 
air emissions from remedial action. The regulations provide for 
the control and prevention of air pollution. The New Jersey 
Ambient Air Quality Standards are presented in Table 2-4 and may 
be applicable for remedial actions involving direct or indirect 
emissions to the atmosphere. 

2.1.1.2 Location-Specific ARARs 

Federal Flood Plain Management Executive Order (E.O. 11988) 
provides for consideration of flood plains during remedial 
actions. This Executive Order is to be considered as 
implemented by EPA's August 6, 1985, Policy on Flood Plains and 
Wetlands Assessments for CERCLA actions (CERCLA Compliance 
Policy). E.O. 11988 requires Federal agencies carrying out 
their responsibilities to take action to reduce the risk of 
flood loss; to minimize the effects of floods on human safety, 
health, and welfare; and to restore and preserve the natural and 
beneficial values served by flood plains. This order emphasizes 
the importance of the following actions: evaluating 
alternatives to avoid effects and incompatible development in 
the flood plains, minimizing the potential harm to flood plains 
(if the only practicable alternative requires siting the action 
in a flood plain), and providing early and adequate 
opportunities for public review of plans involving actions in 
flood plains. 

Federal Protection of Wetlands Executive Order (E.O. 11990) 
provides for consideration of wetlands during remedial actions. 
This Executive Order is to be considered as implemented by EPA's 
August 6, 1985 Policy on Flood Plains and Wetlands Assessments 
for CERCLA Actions (CERCLA Compliance Policy). E.O. 11990 
requires Federal agenices in carrying out their responsibilities 
to take action to minimize the destruction, loss, or degradation 
of wetlands and to preserve and enhance the natural and 
beneficial values of wetlands. The order emphasizes the 
importance of avoiding undertaking new construction located in 
wetlands (unless there is no practicable alternative to that 
construction), minimizing the harm to wetlands (if the only 
practicable alternative requires construction in the wetland), 
and providing early and adequate opportunities for public review 
of plans involving new construction in wetlands. 

The Endangered Species Act of 1978 (16 USC 1531) (40 CFR, 
Part 502) provides for consideration of the impacts on 
endangered and threatened species and their critical habitats. t̂  
This act requires Federal agencies, in consultation with the 
Secretary of the Interior, to ensure that any action authorized, g 
funded, or carried out by the agency is not likely to jeopardize -̂
the continued existence of any endangered or threatened species 
or adversely affect its critical habitat. If the Secretary ° 
determines that such a species may be present, the Federal vo 
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TABLE 2-4 

NEW JERSEY AMBIENT AIR QUALITY STANDARDS 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Parameter 

Suspended particulates 

Sulfur dioxide 

Carbon monoxide 

Ozone 

Lead 

Nitrogen oxides 

Primary 
Standard 
(ug/m3) 

75 (l-year){i) 
260(24-hour)(2) 

80 (l-year)(3) 
365(24-hour)(2) 

10(8-hour)(2) 
40(l-hour)(2) 

235 (l-hour)(2) 

1.5 (24-hour)(4) 

100 (l-year)(3) 

Secondary 
Standard 
(ug/m3) 

60(l-year)(i) 
150(24-hour)(2) 

60 (l-year)(3) 
260(24-hour){2) 
l,300(3-hour)(2) 

Same as primary 

160 (1-hour)(2) 

Same as primary 

Same as primary 

Primary: protection of public health. 
Secondary: protection of public welfare. 

(1) Annual geometric mean. 
(2) Maximum concentration not to be exceeded more than once 

per year. 
(3) Annual arithmetic mean. 
(4) Maximum arithmetic mean averaged over a calendar 

quarter. 

o 
> 
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agency must conduct a biological assessment to identify any 
endangered or threatened species likely to be affected by the 
agency's action. 

The Fish and Wildlife Coordination Act (16 USC 661) provides for 
consideration of the impacts on wetlands and protected habitats. 
The act requires that Federal agencies, before issuing a permit 
or undertaking Federal action for the modification of any body 
of water, consult with the appropriate state agency exercising 
jurisdiction over wildlife resources, to conserve those 
resources. Consultation with the U.S. Fish and Wildlife Service 
is also required. 

The Archeoloqical and Historical Preservation Act of 1974 
(16 USC 469) establishes requirements relating to potential loss 
or destruction of significant scientific, historical, or 
archeological data as a result of any proposed remedy. The 
Secretary of the Interior must be notified if a Federal agency 
finds that its activities, in connection with any Federal 
construction project, might cause loss or destruction of such 
data. 

The Flood Disaster Protection Act and National Flood Insurance 
Act (24 CFR 1909) requires the purchase of flood insurance 
before Federal funds are spent for projects in a special flood 
hazard area in a community participating in the National Flood 
Insurance Program. Coverage must continue throughout the useful 
life of the project. 

The Fish and Wildlife Improvement Act of 1978 (16 USC 742a) and 
The Fish and Wildlife Conservation Act of 1980 (16 USC 2901) 
provide for consideration of the impacts on wetlands and 
protected habitats. 

The New Jersey Flood Hazard Area Regulations (NJAC 7:13) and The 
New Jersey Flood Hazard Area Control Act of 1979 
(NJSA 58:16A-50) establish requirements for construction and 
other developmental activities in flood hazard areas. 

The New Jersey Wetlands Act of 1970 (NJSA 13:9A-1, et seq.) and 
the New Nersey Freshwater Wetlands Protection Act establish 
requirements for regulated activities in wetlands. 

2.1.1.3 Action-Specific ARARs 

The Clean Water Act (CWA), as amended, governs point-source 
discharges through the National Pollutant Discharge Elimination 
System (NPDES), discharge of dredge or fill material, and oil ĵ 
and hazardous waste spills to U.S. waters. National Pollutant > 
Discharge Elimination System (NPDES) requirements (40 CFR, 
Part 122) may be applicable if the direct discharge of © 
pollutants into navigable waters is part of the remedial action. ° 

CWA Section 404(b)(1), Guidelines for Specification of Disposal o 
Sites for Dredged or Fill Material (40 CFR, Part 230), g 

~j 
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established guidelines applicable to the dredge and fill of 
wetland environments. If a remedial action involves the 
discharge of dredge or fill into the waters of the U.S., 
including wetlands, meeting the permit requirements of this 
section may be required. 40 CFR, Part 231, establishes 
procedures for prohibiting or withdrawing the specification, or 
denying, restricting, or withdrawing the use for specification, 
of any defined area as a disposal site for dredged or fill 
materials pursuant to Section 404(c) of the CWA. 

The Rivers and Harbors Act of 1899 (33 CFR, Parts 320-327) 
requires permits for construction work that may affect navigable 
waters. The permit requirements of this act may be applicable 
if a remedial action involves the placement of structures or 
construction work (e.g., dredging, excavation) in or affecting 
navigable waters of the United States. 

Regulation of activities affecting waters of the United States 
(33 CFR, Parts 320-329) are U.S. Army Corps of Engineers 
regulations that are applicable to wetlands and navigable 
waters. 

Occupational Health and Safety Act (OSHA) regulations (29 CFR, 
Parts 1904, 1910, and 1926) provide occupational safety and 
health requirements applicable to workers engaged in onsite 
field activities. The regulations are applicable to onsite work 
performed during implementation of a remedial action. 

EPA's Groundwater Protection Strategy policy is to protect 
groundwater for its highest present or potential beneficial use. 
This policy will be incorporated into future regulatory 
amendments. The strategy designates three categories of 
groundwater: 

• Class 1: Special Groundwaters - Waters that are highly 
vulnerable to contamination and are either irreplaceable 
or ecologically vital sources of drinking water. 

• Class 2: Current and Potential Sources of Drinking Water 
and Waters Having Other Beneficial Uses - Waters that are 
currently used or that are potentially available. 

• Class 3: Groundwater Not a Potential Source of Drinking 
Water and of Limited Beneficial Use - Class 3 groundwater 
units are further subdivided into two subclasses. 

- Subclass 3A includes groundwater units that are highly 
to intermediately interconnected to adjacent 
groundwater units of a higher class and/or surface ^ 
waters. They may, as a result, be contributing to the ĉ  
degradation of the adjacent waters. They may be 
managed at a similar level as Class 2 groundwaters, ° 
depending upon the potential for producing adverse M 
effects on the quality of adjacent waters. 
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- Subclass 3B is restricted to groundwater characterized 
by a low degree of interconnection to adjacent surface 
waters or other groundwater units of a higher class 
within the Classification Review Area. These 
groundwaters are naturally isolated from sources of 
drinking waters in such a way that there is little 
potential for producing adverse effects on quality. 
They have low resource values outside of mining or 
waste disposal. 

The National Environmental Policy Act (NEPA) of 1969 promotes 
consideration of environmental concerns by Federal agencies. 
NEPA declares national environmental policy and goals and 
provides a method for accomplishing these goals. Fund-financed 
remedial actions are exempt from NEPA requirements for an 
Environmental Impact Statement, provided that (1) standards 
exist that ensure adequate consideration of environmental issues 
and (2) opportunity for public comment is provided prior to 
selection of a remedial alternative. 

The New Jersey Water Pollution Control Regulations (NJAC 7:9) 
govern activities that could affect water quality. Included are 
effluent limitations and other requirements applicable to 
discharges to surface water. Also included are requirements 
relating to well drilling, well sealing, and pump installation. 
These regulations may apply for remedial actions that include a 
discharge to surface water or groundwater pumping. 

The New Jersey Pollutant Discharge Elimination System (NJPDES) 
Regulations (NJAC 7:14A) govern point-source discharges to 
surface water and groundwater. The regulations include 
requirements for permits, permit applications, permit 
conditions, and monitoring. These regulations may be applicable 
for remedial actions involving a discharge to surface water or 
groundwater. 

The New Jersey Rules on Discharges of Petroleum and Hazardous 
Substances (NJAC 7:IE) cover every discharge of petroleum and 
hazardous substances, except those pursuant to a Federal or 
state permit. The rules set forth guidelines and procedures to 
be followed in the event of such a discharge. 

The New Jersey Air Pollution Control Regulations (NJAC 7:27) 
govern activities that could directly or indirectly affect air 
quality. The regulations include permit requirements, emissions 
of volatile organic substances, and emission of toxic organic 
substances. These regulations may be applicable for remedial 
actions that include a discharge of regulated pollutants to the 
atmosphere. ^ 

2.1.1.4 Pertinent ARARs 
f 
o 
o 

With respect to the three types of ARARs, two contaminant- *-* 
specific ARARs, the SDWA Maximum Contaminant Levels (MCLs) and 
the New Jersey MCLs, are important to the development of % 
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remedial action objectives associated with groundwater cleanup 
criteria. The MCLs are the ARARs that, along with the site-
specific risk-related factors, form the basis of the specific 
remedial action objectives developed in Section 2.1.2. 
Application of the action-specific ARARs will be addressed with 
regard to the remedial alternatives developed later in this 
report. 

2.1.2 Remedial Action Objectives and Criteria 

Table 2-5 summarizes the remedial action objectives developed 
for the Caldwell Trucking Company Offsite FS. The objectives 
and criteria for each environmental media are discussed in the 
following sections. 

In accordance with EPA guidance, general remedial action 
objectives include protection of the public health under present 
and future conditions and compliance with Federal and state 
Applicable or Relevant and Appropriate Requirements (EPA, 
August 1988). The objectives include only management of 
migration measures (i.e., those that apply to groundwater 
response actions), since source control measures, as described 
in the following section, are not applicable to the Offsite FS. 

2.1.2.1 General Hose Products, Inc., Soils 

Subsurface soil samples obtained from borings installed on the 
General Hose Products, Inc., property contained volatile organic 
compounds. The highest concentrations were detected in the 
vicinity of the former underground storage tanks. The results 
are summarized in Section 1.3 and are discussed in detail in 
Section 4.0 of the Offsite RI report. 

The Record of Decision for the Caldwell Trucking Company Site 
was signed in 1986. The selected alternative included 
excavation of contaminated soils and waste materials on the 
site, low-temperature volatilization of the contaminated 
material, and placement of the soils in an onsite landfill that 
will be constructed in accordance with RCRA requirements. Since 
the ROD selected what appeared to be the most cost-effective 
remedy for the site at that particular time, it was anticipated 
that the RCRA landfill could accommodate any additional 
Superfund waste or soil found in the immediate vicinity (e.g., 
at General Hose Products, Inc.). However, a private company 
such as General Hose can hire their own consultants and opt for 
any remediation plan that satisfies Federal and state 
requirements. Accordingly, this FS will simply quantify the 
volume and configuration of contaminated soil that would have to 
be remediated; that exact means is currently under review by 
General Hose Products, Inc. Presumably, the soil action level Q 
for the General Hose Products, Inc. property would be the same f 
as that widely used in ECRA clean up actions (i.e., 1,000 ug/kg 
of total volatile organic compounds). § 
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TABLE 2 - 5 

REMEDIAL ACTION OBJECTIVES 
CALDWELL TRUCKING COMPANY OFFSITE FS 

I 
00 

Media 

Soil (General 
Hose Products, 
Inc.) 

Groundwater 

Surface water 
(Southern 
tributary of 
Deepavaal Brook) 

Exposure Pathway 

Migration of 
contaminants from 
soils to groundwater 
with subsequent 
ingestion and 
inhalation 

Ingestion and 
inhalation 

Direct contact 

Present 
Risk 

1.6x10-3 

4.4x10-1 

1x10-5 -

or Future 
Level 

- 1.0x10-* 

- 9.6x10-4 

4.6x10-6 

Remedial Objectives 

Prevent the migration of 
contaminants from soils to 
groundwater by excavation, 
treatment, and landfilling 
of contaminated soils, as 
specified in the 1986 Record 
of Decision. 

Protect the public health -
• Prevent exposure to 

contaminated groundwater. 
• Reduce future potential 

risks to target risk 
levels. ^ 

• Reduce contaminant 
concentrations to MCLs and 
NJ MCLs. 

Protect the public health 
• Prevent exposure to 

contaminated surface 
water. 

• Reduce present risk 
levels. 1 
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Based on these ECRA levels, a generalized view of the horizontal 
and vertical extent of subsurface soil contamination is shown on 
Figures 2-1 and 2-2. The total volume of contaminated soil to 
be remediated under this definition is approximately 5,200 cubic 
yards. If the soil were to be excavated, additional soil (at 
least 3,000 cubic yards) above the contaminated subsurface would 
need to be excavated (Figure 2-2). Calculations are presented 
in Appendix A. 

2.1.2.2 Groundwater 

A plume of contaminated groundwater extends from Caldwell 
Trucking Company to the Passaic River. Contamination has been 
identified in all four hydrogeologic units (Zones A, B, C, 
and D) in relatively well-defined plumes. Volatile organics are 
the most prevalent contaminants. 

Any remaining receptors in the vicinity of the plume will be 
supplied with municipal water, as specified in the 1986 ROD. It 
is anticipated that public water will be provided by the summer 
of 1989. However, exposure to contaminated groundwater was 
considered in the RI, if the contaminants were to migrate to an 
unidentified receptor well at some future time. The risks from 
ingestion and household use of such groundwater are 4.4 x lO-i to 
9.6 X 10-4. 

Site-specific remedial action objectives were developed to 
address the risks associated with future potential ingestion and 
household use of contaminated groundwater. The primary remedial 
action objectives for groundwater are to prevent ingestion of 
groundwater having contaminant concentrations that exceed MCLs 
or that constitute a total excess cancer risk in the 10-'̂  to 
10-4 range. 

Specific quantitative remedial action objectives were developed 
to provide the basis for groundwater recovery and treatment 
alternatives. In addition to Federal and state MCLs, 
groundwater concentrations corresponding to incremental cancer 
risks of 10-"', 10-6, 10-5, and 10-4 were calculated. Although 
numerous carcinogens (or potential carcinogens) were detected in 
the groundwater samples during the Offsite RI, several key 
contaminants were frequently detected at relatively high 
concentrations. These contaminants (trichloroethene and 
chloroform) were selected as contaminants of concern, and 
quantitative remedial action objectives were developed for these 
components. The rationale for consideration of only these 
contaminants is as follows. The concentrations of these 
contaminants are much greater than the remaining indicator 9 
chemicals. For example, groundwater samples from the C Zone ^ 
contained TCE and chloroform at coverage concentrations of 
3.2 mg/L and 0.4 mg/L. Groundwater samples from the B Zone o 
contained these compounds at average concentrations of 2.9 mg/L '"' 
and 6.8 mg/L, respectively. By contrast, no other carcinogenic ^ 
constituents were detected at average concentrations exceeding 
0.1 mg/L in these zones. Because these compounds have physical o 
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properties similar to the remaining indicator chemicals, a 
recovery well network and treatment system, based on action-
levels for these components, will effect removal of the 
remaining constituents. (This assumption was confirmed during 
remedial alternative development.) Quantitative remedial action 
objectives for the contaminants of concern were determined by 
back calculation using the risk assessment technique presented 
in the RI Report (Ebasco, 1989). The remedial action objectives 
for cancer risks of 10-7, 10-6, 10-5, and 10-4 are presented in 
Table 2-6. Calculations are included in Appendix B. 

2.1.2.3 Surface Water and Sediment 

Surface waters investigated in the previous RI and the Offsite 
RI include the Passaic River and Deepavaal Brook and its unnamed 
tributaries. Sampling and analysis of surface water and 
sediment and groundwater modeling efforts indicate that the 
Passaic River is not adversely affected by site-associated 
contamination. The estimated lifetime cancer risks associated 
with exposure to surface water in the Passaic River (long-term 
ingestion, exposure during swimming, and ingestion of fish) were 
calculated in the Offsite RI. The risks range from 6.4 x 10-^ to 
4.9 X 10-10. 

Volatile organic compounds were detected in surface water and/or 
sediments in Deepavaal Brook and its unnamed tributary. 
Groundwater discharge to these surface waters is considered a 
potential source of volatile organics, but there, is evidence of 
other industrial sources in the heavily developed study area. 
The only estimated lifetime cancer risks greater than 10-6 and 
Hazard Indices greater than 1 were from exposure to surface 
water during swimming in the unnamed tributary of Deepavaal 
Brook. Therefore, the objective of remedial action for surface 
water (southern tributary of Deepavaal Brook) is to prevent 
exposure to surface water in this tributary that has contaminant 
concentrations corresponding to an estimated lifetime cancer 
risk in excess of 10-6. 

Long-term ingestion of fish in Deepavaal Brook could also be 
associated with adverse health effects. However, remedial 
objectives for this exposure pathway were not idenfitied because 
of the presence of multiple sources that affect the surface 
water quality and because it is very unlikely that any receptor 
would use this surface water body as a source of food fish. 

Polycylic aromatic hydrocarbons (PAHs) and polychlorinated 
biphenyls (PCBs) were also detected in sediments in Deepavaal 
Brook and/or its unnamed tributary. The PAHs and PCBs detected p 
in sediments are not thought to be site related. There is no t-
direct connection between the Caldwell Trucking Company Site and 
the central portion of the study area. The detection of these g 
compounds are attributable to other potential sources within the M 
study area. Consequently, remedial objectives for these media 
were not identified. ° 
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TABLE 2-6 

REMEDIAL ACTION OBJECTIVESl 
CONTAMINANTS OF CONCERN 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Contaminant of 
Concern 

Trichloroethene 

Chloroform 

Groundwater Concentrations Corresponding to 
Cumulative Cancer Risk (ug/1) 

10-7 

9.5 X 10-2 

3.3 X 10-2 

10-6 

9.5 X 10-1 

3.3 X 10-1 

10-5 

9.5 

3.3 

10-4 

95 

33 

1 See Appendix B for calculations. 
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2.2 GENERAL RESPONSE ACTIONS 

This section identifies general response actions to meet the 
remedial action objectives identified in Section 2.1.2. The 
volumes or areas of media to which the general response actions 
apply are also presented. 

A plume of contaminated groundwater extends from the site proper 
to the Passaic River. Contamination has been identified in all 
four hydrogeologic units (Zones A, B, C, and D) in relatively 
well-defined plumes. The approximate minimum areas of the plume 
in each hydrogeologic zone are as follows: Zone A - 50 acres. 
Zone B - 130 acres. Zone C - 170 acres, and Zone D - 250 acres. 
The approximate thickness of the aquifer in each zone is as 
follows: Zone A - 1 0 feet. Zone B - 20 feet. Zone C - 117 to 
293 feet, and Zone D - 5 to 12 feet. General response actions 
applicable to groundwater are presented below: 

• No action 
• Institutional actions 
• Collection 
• Treatment 
• Discharge 

Contaiment actions, such as vertical barriers to stop or impede 
groundwater flow, are not feasible. This is because of the 
fractured bedrock in the study area and the large vertical 
extent of groundwater contamination. In addition, containment 
actions are suitable for controlling contamination at or near 
the source. The groundwater contaminant plumes have already 
migrated a large distance from the source in the study area. 

Surface water in the southern unnamed tributary to Deepavaal 
Creek is contaminated, primarily from a spring where 
contaminated groundwater discharges to the tributary. General 
response actions applicable to surface water include the 
following: 

• No action 
• Institutional actions 
• Collection 
• Treatment 
• Discharge 

These are the same general response actions applicable to 
groundwater. 
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2.3 IDENTIFICATION AND SCREENING OF 
TECHNOLOGIES AND PROCESS OPTIONS 

This stage of the FS consists of the following steps: 

• Identifying remedial technologies and process options 
based on remedial action objectives and general response 
actions. 

• Screening technologies and process options for technical 
implementability and effectiveness. 

• Evaluating process options considered to be implementable 
to select at least one process that is representative of 
the technology type. 

2.3.1 Identification and Screening of Remedial 
Technologies and Process Options 

General response actions have been identified for the remedial 
objectives outlined previously. Potential remedial technologies 
and process options for each of the general response actions are 
listed in Tables 2-7 and 2-8 for groundwater and surface water, 
respectively. These technologies and process options are 
screened for technical implementability. The results of this 
screening are also presented in Tables 2-7 and 2-8. This 
screening is conducted to eliminate technologies and process 
options that are obviously not applicable to the site. The 
technologies and process options that passed this screening are 
listed in Table 2-9 and are discussed in the following section. 

2.3.2 Evaluation of Technology Process Options 

The technology processes that passed the screening for technical 
implementability are evaluated in greater detail in this 
section. The evaluation criteria used are effectiveness and 
implementability. If two or more processes are sufficiently 
alike in performance, one representative process may be selected 
for a particular technology type to simplify the subsequent 
development and evaluation of alternatives without limiting 
flexibility during future remedial design. Evaluation of 
process options that are applicable to both groundwater and 
surface water are discussed together. 

2.3.2.1 No Action 

"No Action" is not a technology per se, but is required by the n 
NCP to be retained for consideration. "No Action" means taking ^ 
no remedial action at the site. No capital expenditures are 
required. "No Action" is used as a baseline comparison for o 
other remedial actions evaluated for a site and is retained for ^ 
further consideration. 
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TABLE 2 - 7 

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES 
AND PROCESS OPTIONS FOR GROUNDWATER 
CALDWELL TRUCKING COMPANY OFFSITE FS 

I 

General Response 
Action 

Ho action 

Institutional 
actions 

Collection 

Treatment 

Remedial 
Technology 

Hone 

Access 
restrictions 

Honitoring 

Extraction 

Subsurface 
drains 

Biological 
treatment 

Process Options 

Not applicable 

Groundwater use 
restrictions 

Groundwater 
monitoring 

Extraction wells 

Extraction/injection 
wells 

Interceptor trenches 

Aerobic treatment 

Anaerobic treatment 

Description 

No action 

Prohibit installation 
of new wells in 
affected area. 

Ongoing monitoring of 
wells. 

Series of wells to 
extract groundwater. 

Injection wells to 
Inject water to 
increase flow to 
extraction wells. 

Perforated pipe in 
trenches backfilled 
with porous media to 
collect contaminated 
water. 

Degradation of 
organics using 
microorganisms in an 
aerobic environment. 

Degradation of 
organics using 
microorganisms in an 
anaerobic environment. 

Screening Comments 

Required for 
consideration by NCP. 

Potentially 
applicable. 

Potentially applicable 

Potentially applicable 

Potentially applicable 

Not feasible because 
of depth of 
contamination. 

Not feasible because 
contaminant levels are 
too low to support 
microorganisms. 

Not feasible because 
contaminant levels are 
too low to support 
microorganisms. 
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TABLE 2 - 7 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES 
AND PROCESS OPTIONS FOR GROUNDWATER 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE TWO 

General 
Response 
Action 

Remedial 
Technology 

Process Options Description Screening Comments 

Treatment 
(Continued) 

Physical/ 
chemical 
treatment 

I 

Precipitation 

Sedimentation 

Air stripping 

Carbon adsorption 

Ozone/UV light 

Reverse osmosis 

Ion exchange 

Alteration of chemical 
equlibria to reduce 
contaminant solubility. 

Removal of particulates by 
gravity settling. 

Mixing large volumes of air 
with water in a packed column 
to promote transfer of VOCs 
to air. 

Adsorption of organic 
contaminants onto activated 
carbon. 

Oxidation of organic 
contaminants using ozone and 
ultraviolet light. 

Use of high pressure to force 
water through a membrane 
leaving contaminants behind. 

Contaminated water is passed 
through a resin bed where 
ions are exchanged between 
resin and water. 

Not applicable to 
organic contaminants 
found in groundwater. 

Not applicable to 
organic contaminants 
found in groundwater. 

Potentially applicable 

Potentially applicable 

Potentially applicable 

Not applicable to 
organic contaminants 
found in groundwater. 

Not applicable to 
organic contaminants 
found in groundwater. 
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TABLE 2-7 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES 
AND PROCESS OPTIONS FOR GROUNDWATER 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE THREE 

I 
vo 

I 

General 
Response 
Action 

Treatment 
(Continued) 

Discharge 

Remedial 
Technology 

Offsite 
treatment 

In-situ 
treatment 

Offsite 
discharge 

Process Options 

POTW 

Bioreclamation 

Aeration 

Permeable treatment 
beds 

Chemical reaction 

POTW 

Discharge to stream 

Deep well injection 

Description 

Extracted groundwater 
discharged to local POTW for 
treatment. 

System of extraction and 
injection wells introduce 
bacteria and nutrients to 
degrade contamination. 

System of wells to inject 
air into groundwater to 
remove volatiles by air 
stripping. 

Downgradient trenches 
backfilled with activated 
carbon to remove 
contaminants from water. 

System of injection wells to 
inject oxidizer such as 
hydrogen peroxide to degrade 
contaminants. 

Extracted groundwater 
discharged to local POTW. 

Extracted water discharged 
to Passaic River or 
Deepavaal Brook. 

Extracted water discharged 
to deep well injection 
system. 

Screening Comments 

Potentially applicable 

Not feasible because 
of fractured bedrock. 

Not feasible because 
of fractured bedrock. 

Not feasible because 
of fractured bedrock 
and depth of 
contamination. 

Not feasible because 
of fractured bedrock. 

Potentially 
applicable. 

Potentially 
applicable. 

Not applicable because 
area located above 
sole-source aquifer. 
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TABLE 2 - 8 

IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES 
AND PROCESS OPTIONS FOR SURFACE WATER 
CALDWELL TRUCKING COMPANY OFFSITE FS 

I 

Ul 
I 

General Response 
Action 

No action 

llnstitutional 
Actions 

Collection 

Treatment 

Remedial 
Technology 

None 

Access 
restrictions 

Monitoring 

Surface controls 

Biological 
treatment 

Process Options 

Mot applicable 

Fencing and warning 
signs. 

Surface-water 
monitoring. 

Surface Water 
Control 

Collection 

Aerobic 

Anaerobic 

Description 

No action 

Enclose southern 
tributary with fence 
and post warning 
signs. 

Ongoing monitoring of 
surface water. 

Fill spring and 
drainage path with 
crushed stone/thin 
soil cover 

Collect spring 
discharge in sump or 
pump station. 

Degradation of 
organics using 
microorganisms in an 
aerobic environment. 

Degradation of 
organics using 
microorganism in an 
anaerobic environment. 

Screening Comments 

Required for 
consideration by NCP. 

Potentially 
applicable. 

Potentially applicable 

Potentially applicable 

Potentially applicable 1 

Not feasible because 1 
contaminant levels are 
too low to support 
microorganisms. 

Not feasible because 
contaminant levels are 1 
too low to support 1 
microorganisms. 1 
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TABLE 2-8 
IDENTIFICATION AND SCREENING OP REMEDIAL TECHNOLOGIES 
AND PROCESS OPTIONS FOR SURPACEWATER 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE TWO 

vo 

I 

General Response 
Action 

Treatment 
(Continued) 

Remedial 
Technology 

Physical/ 
chemical 
treatment 

Process Options 

Precipitation 

Sedimentation 

Air stripping 

Carbon adsorption 

Ozone/UV light 

Reverse osmosis 

Ion exchange 

Description 

Alteration of chemical 
equilibria to reduce 
contaminant 
solubility. 

Removal of 
particulates by 
gravity settling. 

Mixing large volumes 
of air with water in a 
packed column to 
piomote transfer. 

Adsorption of organic 
contaminants onto 
activated carbon. 

Oxidation of organic 
contaminants using 
ozone and ultraviolet 
light. 

Use of high pressure 
to force water through 
a membrane leaving 
contaminants behind. 

Contaminated water is 
passed through a resin 
bed where ions are 
exchanged between i 
resin and water. 

Screening Comments 

Not applicable to 
organic contaminants 
found in surface 
water. 

Not applicable to 
organic contaminants 
found in surface 
water. 

Potentially 
applicable. 

Potentially 
applicable. 

Potentially 
applicable. 

Not applicable to 
organics found in 
surface water. 

Not applicable to 
organics found in 
surface water. 
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TABLE 2 - 8 
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES 
AND PROCESS OPTIONS FOR SURPACEWATER 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE THREE 

General Response 
Action 

Treatment 
(Continued) 

Discharge 

Remedial 
Technology 

Offsite 
treatment 

Offsite 
discharge 

Process Options 

POTW 

POTW 
Discharge to stream 

Deep well injection 

Description 

Collected surface 
water discharged to 
local POTW for 
treatment. 

Same as above. 
Collected water 
discharged to 
Deepavaal Brook or 
Passaic river. 

Collected water 
discharge to deep well 
injection system. 

Screening Comments 

Potentially 
applicable. 

Potentially applicable 
Potentially applicable 

Not applicable because 
area located above 
sole source aquifer. 

POTW; Publicly Owned Treatment Works 

^TTO TOO 7VD 



TABLE 2-9 

TECHNOLOGIES AND PROCESS OPTIONS PASSING SCREENING 
CALDWELL TRUCKING COMPANY OFFSITE FS 

General 
Response 
Action 

No action 

Institutional 
actions 

Collection 

Treatment 

Discharge 

Technology 

None 

Access 
restrictions 

Monitoring 

Extraction 

Surface 
controls 

Physical/ 
Chemical 
Treatment 

Offsite 
treatment 

Offsite 
discharge 

Process Options 

Not applicable 

Groundwater use 
restrictions 

Fencing and 
warning signs 

Groundwater 
monitoring 

Surface-water 
monitoring 

Extraction wells 

Extraction/ 
injection wells 

Surface Water 
Control 

Collection 

Air stripping. 
Carbon 
Adsorption 
Ozone/UV 

POTW 

POTW 
Discharge to 
stream 

Comments 

Groundwater only 

Surface water 
only 

Groundwater only 

Groundwater only 

Surface water 
only 

Surface water 
only 
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2.3.2.2 Access Restrictions 

Groundwater Use Restrictions 

This option would involve placing restrictions on the 
installation of any new wells for potable water in the affected 
area. A municipal water supply is available in the area. 

Effectiveness - This option would be effective in preventing 
ingestion and in-house use of contaminated groundwater from 
the affected aquifer for as long as this institutional 
action is implemented. Contaminant concentrations would not 
be reduced except through natural attenuation and 
degradation. 

Implementability - Groundwater use restrictions can be 
implemented at the site. The state has regulations that 
require a permit before any new well is installed. 
Therefore, the state could prevent the issuance of permits 
for new wells in the affected area. 

Conclusion - Groundwater use restrictions would , meet the 
objective of preventing exposure to contaminated 
groundwater. This option is retained for further evaluation 
even though the state already restricts groundwater usage to 
some extent by requiring a permit for installing any new 
well. 

Fencing and Warning Signs 

This option involves the erection of a fence to enclose affected 
areas of the southern tributary of Deepavaal Brook. Warning 
signs would be posted to alert the public to the risks 
potentially associated with wading in this water. Children in 
adjacent residential areas are at risk of exposure. 

Effectiveness - Fencing is effective in reducing access as 
long as it is properly maintained. It is doubtful that the 
fence could be properly maintained in a residential area 
such as this. The children who may wade or play in the 
spring and tributary would probably find ways to get over, 
under, or through the fence. The warning signs would 
probably be ignored. The fence would be susceptible to 
vandalism. 

Implementability - The fence and warning signs are easily 
constructed. Permission from property owners would be Q 
required, since the fence would be erected on private tr" 
property. 

Conclusion - Fencing and warning signs are eliminated from 
further consideration. It is doubtful that the fence would 
restrict access to the contaminated surface waters. Warning 
signs would probably be ignored. 
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2.3.2.3 Monitoring 

Monitoring includes periodic sampling and analysis of 
groundwater and/or surface water. This would give an indication 
on the movement of the groundwater contaminant plume and can 
also be used to determine whether contaminant concentrations in 
the southern tributary of Deepavaal Brook are increasing or 
decreasing with time. 

Effectiveness - Groundwater and/or surface-water monitoring 
alone would not be effective in meeting the objectives of 
remedial action for groundwater or surface water. 

Implementability - Groundwater monitoring could be 
implemented using previously installed monitoring wells. 
Surface-water monitoring could easily be implemented. 

Conclusion - Monitoring of groundwater and/or surface water 
would not be effective in meeting the objectives of remedial 
action, but could be used to monitor the migration of 
contaminants in groundwater if institutional controls are 
implemented or to monitor the progress of any groundwater or 
surface-water remediation activities. Monitoring is 
retained for further evaluation as part of an overall site 
remediation. 

2.3.2.4 Extraction 

The treatment technologies discussed in Subsection 2.3.2.6 
require that the groundwater be brought to the surface for 
treatment. An extraction well system, composed of a series of 
wells in the overburden and in the bedrock, can be used to 
extract contaminated groundwater so that it may be treated. The 
wells used in the extraction system are designed and located to 
provide optimum efficiency in capturing contaminated 
groundwater, while minimizing the collection of uncontaminated 
groundwater. As an option, injection wells could be installed 
to re-inject treated groundwater into the aquifer in ain attempt 
to decrease the time required for aquifer restoration. The 
injection of treated water could enhance the collection of 
contaminated groundwater. 

Barrier wells could also be installed near the leading edge of 
the contaminant plume. Groundwater would be extracted from the 
barrier wells to prevent contaminated groundwater from migrating 
beyond the barrier well locations. 

o 
Effectiveness - The effectiveness of an extraction, Î 
extraction/injection, or barrier well system depends largely 
on the extent of contamination and/or the geology and => 
hydrogeology of the site. Within the Caldwell Trucking ° 
Company Offsite RI/FS study area, contaminated groundwater 
is found in both the fractured bedrock and the overlying => 
overburden. The effectiveness of a pumping well system will M 
depend on the ability of individual wells to intersect "*̂  
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fractures within the bedrock and to capture groundwater flow 
in the overburden material. The effectiveness of 
groundwater extraction from bedrock depends on the ability 
to drill sufficient wells to achieve the calculated pumping 
volume required. The number of wells needed is a function 
of the water-yielding capabilities of the fracture zones 
encountered in the wells, which is difficult to specifically 
predict. The overburden deposits at the site readily 
transmit water, and groundwater can be extracted from this 
flow system through a series of pumping wells. 
Uncertainties regarding the design of the capture system for 
the overburden flow system are minimal, compared to the 
bedrock system. Flow through the overburden deposits is 
much less variable than in the bedrock and can be predicted 
with reasonable accuracy at any given point. 

Implementability - Groundwater extraction through a pumping 
well system could be implemented at the study area. The 
technology uses readily available equipment and techniques 
and has been proven effective in similar situations. The 
uncertainties about obtaining adequate yield from bedrock 
wells can be offset by installing more wells. However, much 
of the affected area is in residential areas. The pumping 
wells and associated discharge header piping would need to 
be installed on private property. This may present problems 
because of the large size of the contaminant plume and the 
difficulty in obtaining access to private and residential 
properties. Implementation of this technology would require 
long-term operation and maintenance. 

Conclusion - The extraction well and barrier well systems 
are retained for further consideration, although there are 
some concerns about effectiveness and reliability. 
Permission from private property owners would be needed to 
install the extraction wells or barrier wells and the 
associated discharge piping. 

2.3.2.5 Surface Controls 

Surface-Water Control 

Surface-water control involves preserving the spring/wetland 
conditions, but controlling access. The open spring is of 
concern in the public health risk assessment via direct contact. 
This spring and drainage pathway would be filled with crushed 
stone to its seasonal high water table elevation and covered 
with a thin layer of soil to prevent exposure and preserve 
wetland conditions. 

Effectiveness - This surface-water control would reduce the 
risks posed by contact with surface water. However, the 
contamination that is being discharged to the unnamed § 
southern tributary may increase. The southern tributary i-̂  
already discharges contaminated water to Deepavaal Brook. 
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Implementability - Installation of a pathway between the 
contaminated spring discharge and the southern tributary is 
fairly straightforward. Filling the seep with crushed stone 
would preserve the water table storage capacity. The spring 
could then be readily covered with a thin layer of soil to 
prevent exposure. 

Conclusion - Control of the contaminated spring discharge is 
retained for further consideration. This option is readily 
implementable and would reduce the risks associated with 
potential exposures. 

Surface-Water Collection 

Surface-water collection involves collecting the contaminated 
spring discharge in a pump station. The pump station would 
.discharge to Deepavaal Brook, the Passaic River, a POTW, or a 
treatment plant. However, this would interfere with normal 
wetland recharge. 

Effectiveness - Collection of the contaminated spring would 
prevent the spring from discharging to the southern 
tributary to Deepavaal Brook. Based on the data obtained 
during the RI, the spring appears to be the main source of 
volatile organic contaminants detected in the southern 
tributary. Thus, the southern tributary would no longer 
have the high contaminant loading from the spring, and 
contaminant levels would be reduced. 

Implementability - A pump station could be readily 
implementable at or near the spring location. Discharge 
piping may cross private property, depending on the location 
of the discharge point. 

Conclusion - Collection of the contaminated spring is not 
retained for further evaluation. It would significantly 
reduce the potential risks to human health resulting from 
wading or playing in contaminated water. However, 
collection of the spring would interfere with normal wetland 
recharge. 

2.3.2.6 Physical/Chemical Treatment 

The following physical/chemical treatment technology options for 
contaminated groundwater and surface water are evaluated in this 
section: 

• Air stripping 
• Carbon adsorption 
• Ozone/Ultraviolet light (UV) > 

Air Stripping 
o 

Air stripping is a proven technology well suited for the remova '"' 
of VOCs from contaminated water. The aeration process promote; 

vo 
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transfer of VOCs from the aqueous phase to the gaseous phase. 
Removal efficiencies of VOCs typically range from 50 percent to 
more than 99 percent, depending on the operating parameters 
(e.g., air-to-water ratio) as well as the physical properties of 
the organic compounds. Theoretically, volatile compounds can be 
removed to any concentration desired by increasing the column 
height. However, significant concentrations of other organics 
can hinder this removal, especially when low effluent 
concentrations are desired. If a single air stripping column 
cannot provide the desired removal efficiency, such columns can 
be installed in series. 

Effectiveness - Air stripping is a well-proven, reliable 
technology that should be effective in removing the volatile 
organic contaminants detected from contaminated groundwater 
and surface water. Multiple air stripping columns installed 
in series may be required to achieve low effluent 
concentrations. Since air stripping only transfers the 
contaminants from the water phase to the gas phase, the air 
effluent from the air stripping column may require 
subsequent treatment, such as vapor phase carbon adsorption. 
The need for off-gas treatment is dependent on the stripping 
column design and applicable air pollution control 
requirements. 

Implementability - Air stripping could be implemented at the 
site. Air stripping columns are becoming more common, and 
several vendors are available and capable of.performing this 
work. 

Conclusion - Air stripping is an effective and reliable 
process for removing volatile organic contaminants from 
water and is retained for further consideration. 

Carbon Adsorption 

Carbon adsorption is a frequently-applied process for the 
removal of organic compounds from contaminated water. Activated 
carbon will adsorb many organic compounds to some extent, but is 
most effective for the least polar and least soluble organic 
compounds. A removal efficiency of more than 99 percent can be 
achieved, depending on the type of organic compounds and system 
operating parameters, such as retention time and carbon 
replacement frequency. Activated carbon adsorption entails 
passing the contaminated water through a packed column that 
contains granular activated carbon. The contaminants contact 
the activated carbon and are physically or chemically adsorbed. 
Once the sorption capacity of the activated carbon is exhausted, o 
the carbon must be regenerated or disposed and replaced. ^ 
Suspended solids in the influent water should be at a low level 
for activated carbon to be effective. o 

o 
hJ 

Effectiveness - Carbon adsorption is a well-proven, reliable 
process that should be effective in removing the volatile o 
organic contaminants from the groundwater and surface water |;;J 

o 
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within the Caldwell Trucking Company Site study area. The 
contaminants are not destroyed, but are transferred from the 
water to the activated carbon particles. The spent carbon 
would have to be disposed of or regenerated. Carbon is more 
effective for nonvolatile organics than for volatile 
organics. 

Implementability - Carbon adsorption could be easily 
implemented at the site. Carbon adsorption is widely used 
for municipal water treatment, and several vendors are 
available and capable of performing this work. 

Conclusion - Carbon adsorption is a viable process and is 
retained for further consideration. It may be useful as a 
polishing step following air stripping or for treating 
gaseous emissions from an air stripping column. Air 
stripping may be more suitable than carbon adsorption for 
waste streams that contain only volatile organic compounds. 

Ozone Oxidation/Ultraviolet Light Radiation (Ozone/UV) 

Ozone/UV processes use a controlled combination of ozone and 
ultraviolet light to induce photochemical oxidation of organic 
compounds. Ozone has been used extensively in Europe for 
purification, disinfection, and odor control of drinking water. 
Ozone alone has the ability to break down some organics, but has 
generally been shown to be an ineffective oxidant of halogenated 
organics under conditions normally used for drinking-water 
treatment or for disinfecting wastewater. Oxidation of organic 
species to carbon dioxide, water, etc., is possible if the ozone 
dosage and contact time are sufficiently high. 

Ultraviolet (UV) radiation is electromagnetic energy with 
wavelengths falling between those of visible light and x-ray 
radiation. UV energy is capable of breaking down or rearranging 
a molecular structure, depending on the chemical bonds within 
that structure. The combination of UV radiation with ozone 
treatment may result in the oxidation of organic contaminants at 
a rate many times faster than that obtained from applying 
UV light or ozone alone. One of the main advantages of ozone/UV 
is that it does not generate any treatment residual. 

Effectiveness - The ozone/UV process has effectively 
oxidized various aliphatics, aromatics, and halogenated 
organics. It is not effective in removing simpler organics, 
such as vinyl chloride. For UV to be effective, the water 
to be treated must have low turbidity levels. The ozone/UV 
process is considered an innovative technology, because only 
a few commercial systems have been installed and tested. Q 
The reliability of these systems has not yet been fully tr> 
demonstrated. Bench- and pilot-scale treatability studies 
would need to be conducted to detern 
applying an ozone/UV process tc 
groundwater and surface at the site. 

would need to be conducted to determine the effectiveness of g 
applying an ozone/UV process to the contaminants in M 

o 
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Implementability - The ozone/UV process would be 
implementable. Only a few vendors, however, are currently 
offering this technology. Implementation may require 
filtration to reduce turbidity levels in the influent to the 
process. 

Conclusion - Ozone/UV may be a potentially viable option 
however, it is not selected as a representative process 
option. Air stripping and carbon adsorption are proven 
techniques and would be equally or more effective, and less 
expensive, than ozone/UV. 

2.3.2.7 Offsite Treatment 

This option involves discharging extracted groundwater and 
collected surface water to a local publicly owned treatment 
works (POTW) for treatment. The POTW would have requirements 
concerning the contaminant concentrations in the water 
discharged to the sewer system. During the RI, water generated 
from the development of monitoring wells was discharged to the 
local sewer system. 

Effectiveness - Discharge to the POTW is a potentially 
effective means of disposing of the water generated by 
groundwater extraction and surface-water collection 
activities, provided that the flow rates and contaminant 
concentrations can be effectively handled by the sewer 
system and POTW. 

Implementability - Disposal of wastewater at the POTW would 
be implementable, provided that sufficient hydraulic 
capacity exists. This option would require the installation 
of underground piping between extraction/collection systems 
and the local sewer system. The treatment capacity of the 
POTW and the ability of the existing sewer system to handle 
additional flow may limit the rate at which groundwater and 
surface water could be discharged. Thus, disposal to the 
POTW may not effectively handle the total volume of water 
generated by the collection systems. 

Conclusion - Offsite wastewater treatment at a local POTW is 
potentially viable and is retained for further 
consideration. 

2.3.2.8 Offsite Discharge 

POTW o 
> 

This option is the same as previously discussed for offsite 
treatment of extracted groundwater and collected surface water. o 

o 

NJ 
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Discharge to Stream 

Discharge options for treated and/or untreated groundwater and 
surface water consist of discharge to either Deepavaal Brook or 
the Passaic River. 

Effectiveness - Discharging treated or untreated water to 
Deepavaal Brook or to the Passaic River is a potentially 
effective means of disposing of the volumes of water 
generated by the groundwater and surface-water collection 
and/or treatment systems. If untreated water is discharged, 
the flow rates and contaminant concentrations that could be 
discharged without adversely affecting water quality of the 
receiving stream would be determined via New Jersey 
Pollutant Discharge Elimination System (NJPDES) 
requirements. 

Implementability - Discharge of treated or untreated 
wastewater to local surface waters would be implementable. 
This action would require installation of underground piping 
between the treatment plant or the extraction wells and 
surface-water collection point(s) and the receiving stream. 
Since much of the affected area is in a residential area, 
some of this piping may need to be installed on private 
property. Obtaining access to residential properties is a 
major concern. 

Conclusion - Discharge of treated or untreated 
groundwater/surface water to a local surface-water body 
(Deepavaal Brook or the Passaic River) is potentially viable 
and retained for further consideration. 

2.4 SUMMARY OF SCREENING 

The technology screening process carried out in the previous 
discussions is summarized in Table 2-10. The technologies and 
process options that passed the screening are developed into 
remedial alternatives in the following section. 
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TABLE 2-10 

SUMMARY OF EVALUATION OF TECHNOLOGY PROCESS OPTIONS 
CALDWELL TRUCKING COMPANY OFFSITE FS 

O 
-J 
I 

General Response 
Actions 

JMo Action 

Initltutlonal 
actlout 

' 

Collection 

Technology 

Nona 

Accoas raatrlcttona 

Monitoring 

Extraction 

Surface controls 

Process Options 

Not applicable 

Groundwater use 
restriction! 

Fencing and warning 
signs 

Groundwater and/or 
surface water 
nooitoring 

Batraction wells. 
extraction/inject ion 
wells, and barrier 
wells 

Surface water 
control 

Collection 

Effectiveness 

Does not achieve renedial 
action objectives. 

Effectiveness depends on 
continued future 
implenentatlon. Does not 
reduce contanination. 

Effectiveness depends on proper 
maintenance. 

Useful for documenting 
conditions. Does not reduce 
risk by itself. 

Effectiveness depends on 
ability of individual wells to 
intersect fractures in the 
bedrock and to capture 
groundwater in overburden. 

rilling the spring with crushed 
stone and a thin soil cover is 
effective in reducing risks 
froB swinning in strean. Does 
not eliminate contamination. 

Effective in preventing 
groundwater discharge (spring) 
to surface water. Does not 
reduce contamination. 

Implementability 

No actions would be 
implemented. 

Legal requirements. 

Conventional 
construction. 
Pernission from 
property owners may be 
needed. 

Could use existing 
monitoring wells and 
surface water sampling 
locations. 

Conventional 
construction. 
Permission from 
property owners may be 
needed. Nay need many 
wells to obtain 
adequate yield. 

Conventional 
construction. Readily 
implementable. 

Readily implementable. 
-

Conclusion 

Required for further 
consideration by NCP. 

Retained for further 
evaluation. 

Eliminated from further 
consideration. Receptors 
would probably find a way to 
get over, under, or through 
the fence. 

Retained for further 
evaluation as part of an 
overall site remediation. 

Retained for further 
consideration. 

Retained for further 
evaluation. 

Eliminated from further 
consideration. Would 
interfere with wetland 
recharge. 
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TABLE 2-10 
SUMMARY OF EVALUATION OF TECHNOLOGY PROCESS OPTIONS 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE TWO 

O 
00 

General Response 
Actions 

Treatment 

Discharge 

Technology 

Phyaldal/Chemlcal 

Offsite treatment 

Offsite discharge 

Process Options 

Air stripping 
treatment 

Carbon adsorption 

Oxone/UV 

POTW 

POTW 

Discharge to strean 

Effectiveness 

Effective and reliable; 
conventional technology. 

Effective and reliable; 
conventional technology. 

Effectiveness depends on 
treatability studies; 
innovative process option. 

Effectiveness depends on flow 
rates and contaminant levels 
that can be accepted at POTW. 

Sane as POTW, above. 

Effective and reliable. 

Implementability 

Readily implementable. 

Readily implementable. 

Readily implementable. 

Readily implenencable, 
permit required. 

Same as POTW, above. 

Readily implementable, 
permit required. 

Conclusion 

Retained for further 
evaluation. 

Retained for further 
evaluation. 

Screened from further 
consideration. Other 
processes are proven 
techniques and would be at 
least equally as effective. 

Retained for further 
evaluation. 

Retained for further 
evaluation. 

Retained for further 
evaluation. 
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3.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES 

This stage of the FS consists of the following steps: 

• Assembling combinations of technologies and the media to 
which they apply into alternatives that address offsite 
contamination. 

• Screening of alternatives based on effectiveness, 
implementability, and cost. 

The screening will be performed to reduce the number of 
alternatives to be subjected to detailed analyses, if possible. 

3.1 DEVELOPMENT OF ALTERNATIVES 

The general response actions and the process option chosen to 
represent the various technology types that passed the screening 
(Sections 2.2 and 2.3) are assembled into preliminary 
alternatives for subsequent screening in Section 3.2. A range 
of treatment and non-treatment alternatives are developed to 
address groundwater and surface water contamination in the study 
area. An effort was made to include alternatives that provide a 
permanent solution to the contamination problems in the study 
area. As discussed previously, alternatives to address soil 
contamination at General Hose Products, Inc., are not included. 

The following preliminary alternatives to address groundwater 
and surface-water contamination will be developed and screened: 

• No action with monitoring. 

• Groundwater use restrictions and surface water control. 

• Groundwater pumping, treatment, and discharge to surface 
water. 

• Groundwater pumping and discharge to publicly owned 
treatment works (POTW). 

• Partial groundwater pumping, treatment, and discharge to 
surface water. 

• Pumping of groundwater barrier wells and discharge to 
surface water. 

Based on the screening, the alternatives may be modified. Q 
F 

3.1.1 No Action With Monitoring 
o 
o 

Under this alternative, no action would be taken to remediate •-• 
groundwater and/or surface-water contamination in the study 
area. Groundwater and surface-water monitoring would be 2 
performed to evaluate whether contaminant concentrations are N> 
changing over time. This alternative is required by the NCP and ^ 
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is used as a baseline comparison for other alternatives 
developed. 

3.1.2 Groundwater Use Restrictions and Surface-Water Control 

Under this alternative, no removal or treatment of contaminated 
groundwater or surface water would occur. Periodic monitoring 
of groundwater would be conducted. Administrative controls, 
such as restrictions on using wells in the affected area, would 
be implemented to prevent the future use of contaminated 
groundwater for a drinking water supply or other in-house uses. 
The spring pool and drainage pathway would be filled with 
crushed stone and covered with a thin layer jaf soil. 

The drainage pathway begins at the spring and would convey the 
water to the southern tributary of Deepavaal Brook (see 
Figure 3-1). The length of this drainage pathway is 
approximately 130 feet. This action would prevent children from 
wading or playing in the pooled area without disrupting the 
groundwater discharge in the adjacent wetlands. 

3.1.3 Groundwater Pumping, Treatment, and 
Discharge to Surface Water 

Under this alternative, groundwater would be extracted using a 
series of pumping wells. The water table would be lowered by 
this pumping so that contaminated groundwater would no longer 
discharge from the spring to the southern tributary of Deepavaal 
Brook. The extracted groundwater would be pumped to either a 
single treatment plant that would be constructed on the Caldwell 
Trucking Company property or to a number of smaller treatment 
plants that would be constructed near the extraction wells. 
Treatment would consist of air stripping, followed by carbon 
adsorption as a polishing step, if needed. Treated water would 
be discharged to surface water, such as the Passaic River or 
Deepavaal Brook. The effluent ^discharge limits would be imposed 
by an NJPDES permit. This alternative would attempt to restore 
groundwater quality and would prevent surface water 
contamination of the southern tributary of Deepavaal Brook. 

Two groundwater extractions scenarios are considered: pumping 
only from groundwater Zones A, B, and C; and pumping from all 
groundwater zones (A through D). Zones B and C are the most 
contaminated zones identified in the Offsite RI. Computer 
modeling was used to determine the optimum placement of the 
groundwater extraction wells and the flow rates that can be 
achieved by these pumping wells for the two scenarios 
considered. This modeling was performed primarily for > 
feasibility and cost estimation purposes. Details of the ^ 
modeling effort are provided in Appendix C. More detailed ^ 
modeling may be needed during the design phase to further o 
optimize extraction well locations and to refine the design of '"' 
the overall groundwater pumping scheme. ^ 

to 
00 
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Based on the modeling results, the total flow rate from pumping 
Zones A, B, and C would be approximately 1.13 million gallons 
per day (MGD). The flow rate from pumping all four groundwater 
zones would be approximately 1.19 MGD. Since the flow rates 
from the two scenarios are similar, only pumping from Zones A, 
B, C, and D is developed further. Extraction well locations, 
based on the modeling results, are shown on Figure 3-2. A total 
of 30 wells would be installed at the 15 locations (i.e there 
may be more than one well at each location). Table 3-1 shows 
the flow rates and well depths at each well location and 
hydrogeologic zone. 

Because groundwater flow in the bedrock beneath the study area 
is fracture/joint controlled, it may be difficult to control 
groundwater flow. This is because the wells can easily miss 
fractures when they are drilled and thus may not be successful 
in dewatering. It would most likely be necessary to perform 
additional aquifer pump testing during the design phase to 
further optimize the groundwater pumping and treatment schemes. 
If well interaction is poor, then additional wells will be 
needed. 

Groundwater would have to be raised from depths up to 420 feet. 
A header pipe and pump system would collect water removed from 
the ground and convey it to the treatment plant(s). Figure 3-3 
shows a block diagram of the. proposed treatment system. 

Three potential treatment and piping options have been developed 
under this alternative: 

• Treatment at one location on the Caldwell Trucking Company 
property. Underground piping would be installed between 
all wells and the treatment plant and between the 
treatment plant and the Passaic River (see Figure 3-4). 

• Treatment.at three locations. Each treatment plant would 
serve 5 well locations. Underground influent piping would 
be installed between each treatment plant and the 5 well 
locations associated with that treatment plant. 
Underground effluent piping would also be installed 
between each treatment plant and the Passaic River (see 
Figure 3-5). 

• Treatment near each of the 15 well locations. Short 
reaches of underground influent piping would be installed o 
between each well location and its associated treatment ^ 
plant. Because of the relatively low flow rate at each 
well location, it is assumed that underground effluent p 
piping could discharge to the local storm sewer system 
(see Figure 3-6). Storm sewers are located beneath many 
of the roadways in the study area. 

Preliminary air stripping column designs have been developed for 
each of these options. Air stripping can meet the assumed 
effluent limits; therefore, carbon adsorption of the air 
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TABLE 3-1 

GROUNDWATER PUMPING SYSTEM 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Well 
Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Zone A 

Flow 
Rate 
(gpm) 

10 

6 

10 

10 

10 

Well 
Depth 
(ft) 

12 

12 

20 

14 

12 

Zone B 

Flow 
Rate 
(gpm) 

25 

20 

25 

25 

20 

25 

20 

20 

25 

25 

Well 
Depth 
(ft) 

40 

40 

40 

40 

40 

60 

60 

60 

70 

70 

Zone C 

Flow 
Rate 
(gpm) 

15 

15 

25 

35 

35 

50 

15 

35 

70 

100 

100 

Well 
Depth 
(ft) 

165 

185 

185 

185 

185 

320 

260 

260 

260 

410 

410 

Zone D 

Flow 
Rate 
(gpm) 

7 

10 

20 

20 

Well 
Depth 
(ft) 

195 

330 

270 

420 

A blank space means no well is required for that particular 
zone. See Figure 3-2 for well locations. 

o 
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stripper effluent would not be needed. The air strippers were 
designed to meet effluent limitations based on discharge to the 
Passaic River. Preliminary effluent limitations were derived in 
accordance with the requirements of the New Jersey Pollutant 
Discharge Elimination System Regulations (NJAC 7:14). The 
effluent limitations are contingent upon the specific chemical 
contaminant; the 7-day, 10-year low flow of the Passaic River at 
the treatment system outfall (77 cfs); and the recovery well 
pumping rates. The preliminary effluent limitations for the 
centralized (Caldwell Trucking Company) stripper and for the 
three 5-well strippers are summarized in Appendix B. These 
assumed effluent limitations were developed as the basis for the 
air stripper design; the actual effluent limitations will be 
determined by NJDEP. Similar limitations for the 15-well 
recovery/treatment system were not developed. The strippers for 
this alternative were based on the smallest of the strippers 
developed under the other options. These over-designed units 
will be capable of achieving similarly derived effluent 
limitations. 

Influent concentrations to the Caldwell Trucking Company 
stripper and the three 5-well strippers were developed so that 
the stripper design incorporates a margin of safety. The 
average observed groundwater concentrations in each of the 
groundwater zones, as well as the pumping rate from each zone, 
were used to estimate the influent concentrations of the 
Caldwell Trucking Company Site stripper via a mass balance. A 
similar approach was used to estimate influent concentrations to 
the three 5-well strippers. Table 3-2 presents a summary of the 
estimated influent concentrations. Calculations are presented 
in Appendix B. 

Based on the estimated influent concentrations, the desired 
effluent concentrations, and the projected flow rates, four air 
stripping columns were designed. The major design features of 
the strippers are summarized in Table 3-3 (e.g., flow rates and 
dimensions). Effluent concentrations from the air strippers are 
summarized in Table 3-4. Calculations are provided in 
Appendix B. These concentrations comply with the NJPDES 
requirements presented ih Appendix B. 

The emission rates of volatile organics into the ambient air 
were also assessed in accordance with the requirements of the 
New Jersey Regulations on Volatile Organic Substances 
(NJAC 7:27). Calculations are provided in Appendix B. 
Trichloroethene and chloroform emissions are estimated to be 
1.2 and 0.96 lbs/hour, respectively. Q 

ty 
For cost estimating purposes, vapor phase carbon adsorption is 
included for emissions of toxic volatile organic substances in § 
excess of 0.1 Ibs/hr. The need for emission controls should be -̂̂  
verified during the detailed design. 

/^ 
The computer model that was previously discussed was also used .Jj* 
to determine the approximate time needed to achieve the 
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TABLE 3 - 2 

INFLUENT CONCENTRATIONS ( u g / l ) ( ^ ) 
AIR STRIPPING COLUMNS 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Indicator Chemical 

Benzene 

Toluene 

Ethylbenzene 

Chlorobenzene 

1,1,2-Trichloroethane 

1,1,1-Trichloroethane 

1,2-Dichloroethane 

Tetrachloroethene 

1,1-Dichloroethene 

Trichloroethene 

Vinyl chloride 

Chloroform 

Influent Limitation 

Caldwell 
Stripper 

0.3 

0.5 

3.7 

0.4 

3.5 

807 

22 

168 

117 

2,986 

21 

2,326 

Stripper 
No. 1 

0.9 

0.6 

4.4 

0 

11 

1,860 

70 

370 

221 

6,279 

65 

6,415 

Stripper 
Mo. 2 

0 

0.9 

6.5 

1.2 

0 

421 

0 

120 

64 

1,633 

0 

345 

Stripper 
No. 3 

0 

0 

0 

0 

• 0 

198 

0 

24 

73 

1,256 

0 

506 

(1) See Appendix B for c a l c u l a t i o n s . 
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TABLE 3-3 

PRELIMINARY DESIGN FEATURESd) 
AIR STRIPPING COLUMNS 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Design Feature 

Air Flow Rate (cfm) 

Water Flow Rate (gpm) 

Diameter (ft) 

Packed Bed Depth (ft) 

Caldwell 
Stripper 

6,300 

828 

6 

40 

Stripper 
No. 1 

2,100 

263 

4 

29 

Stripper 
No. 2 

2,400 

295 

4 

14 

Stripper 
No. 3 

2,100 

270 

4 

15 

(1) See Appendix B for calculations. 
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TABLE 3 - 4 

STRIPPER EFFLUENT CONCENTRATIONS ( y g / l ) ( l ) 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Indicator Chemical 

Benzene 

Toluene 

Ethylbenzene 

Chlorobenzene 

1,1,2-Trichloroethane 

1,1,1-Trichloroethane 

1,2-Dichloroethane 

Tetrachloroethene 

Trichloroethene 

1,1-Dichloroethene 

Vinyl chloride 

Chloroform 

Effluent Concentrations 

Caldwell 
Stripper(2) 

0.2 

1.6 

0.1 

1.5 

5.4 

Stripper 
NO. 1(2) 

1.1 

0.4 

10.8 

0.1 

2.8 

22.5 

Stripper 
NO. 2(2) 

1.0 

0.3 

5.9 

0.1 

5.2 

Stripper 
NO. 3(2) 

0.5 

0.1 

4.5 

0.1 

7.7 

(1) See Appendix B for c a l c u l a t i o n s . 
(2) A blank ind ica tes tha t the e f f l uen t concen t ra t ion i s <0.1 y g / 1 . 
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remediation levels (10-̂  to 10"'' estimated lifetime cancer risks) 
and Federal and state MCLs. The results are provided in 
Appendix C. 

Tables C-3 through C-6 list the estimated groundwater 
concentrations with time following pumping from Zones A, B, C, 
and D. The no-action scenario is also presented for comparative 
purposes. Based on the modeling results, it may be impossible 
to achieve the remedial action objectives because of the nature 
of the water-bearing zones and the large areal extent of 
groundwater contamination. The time required to achieve Federal 
and state MCLs would reach over 100 years. Average 
trichloroethene (TCE) concentrations remaining in Zones A, B, C, 
and D after 32 years under this scenario are 34.3 pg/1, 
41.6 ug/1, 43.3 ug/1, and 108.7 v.q/1, respectively. 

Also, the modeling effort assumed that there are no other 
sources of groundwater contamination within or in the vicinity 
of the study area. There are several identified or potential 
sources that have affected groundwater quality. These sources 
are located within the study area itself, and beyond the study 
area to the south, west, and southwest. Municipal Well No. 7, 
located upgradient of the study area, is contaminated. 
Municipal Well No. 2 was removed from service in the 
early 1980's. There are also approximately 130 properties 
within and in the vicinity of the study area undergoing reviews 
under the New Jersey Environmental Cleanup Responsibility Act 
(ECRA). 

3.1.4 Groundwater Pumping and Discharge to a POTW 

Under this alternative, groundwater would be extracted using a 
series of pumping wells. It is assumed that the water table 
would be lowered by this pumping so that contaminated 
groundwater would no longer discharge through the spring to the 
southern tributary of Deepavaal Brook. The extracted 
groundwater would then be discharged to the local sewer system 
for treatment at the POTW. Contaminant concentrations and flow 
rates that can be accepted are based on the requirements of the 
POTW. This alternative would attempt to restore groundwater 
quality and would prevent surface-water contamination of the 
southern tributary of Deepavaal Brook. 

Table 3-3 presented a range of contaminant concentrations that 
would be observed in pumped groundwater. The POTW has a limit 
of 2,600 ug/1 for trichloroethene (TCE). At some well 
locations, TCE concentrations in the extracted groundwater ar 
higher than those that can be accepted by the POTW; therefore 
pretreatment, such as air stripping, would be needed to pretrea > 
the water prior to discharge to the sanitary sewer system ^ 
Sanitary sewer locations are shown on Figure 3-7. ^ 

o 
M 
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3.1.5 Partial Groundwater Pumping, Treatment, and 
Discharge to Surface Water 

Under this alternative, groundwater from the most contaminated 
hydrogeologic zones would be extracted using a series of pumping 
wells. The extracted groundwater would be pumped to a treatment 
plant that would be constructed on the Caldwell Trucking Company 
property. Treatment would consist of air stripping, followed by 
carbon adsorption, if needed. Treated water would be discharged 
to surface water such as the Passaic River or Deepavaal Brook. 
The effluent discharge limits would be imposed by an NJDPES 
permit. This alternative would attempt to prevent further 
migration of groundwater contaminants from the most contaminated 
portions of the study area. 

The groundwater extraction scenario for this alternative 
consists of pumping groundwater from within the 10,000 ug/L 
trichloroethene (TCE) contour in Zones B and C. These areas 
were shown in Figures 1-8 and 1-10 and are the most contaminated 
zones identified in the Offsite RI. Four pumping wells would be 
installed in Zone B, and three wells would be installed in 
Zone C. The total flow rate would be approximately 0.24 MGD. 
The proposed extraction well locations are shown on Figure 3-8. 

The pumping rates and the number and locations of wells were 
based on an assumed area of capture equal to the 10,000 ug/1 TCE 
contour line. The pumping rates were established using Darcy's 
Law by calculating aquifer flow-through rates based on the 
physical characteristics of the identified hydrogeologic zones. 
The well spacings were determined through the combined use of 
equations and concepts presented in Keely and Tsang (1986) and 
Javandel and Tsang (1986) regarding capture zones for pumping 
wells. The projected leakage rates from overlying and 
underlying formations were factored into the determination of 
the required extraction rates. Calculations are provided in 
Appendix C. Table 3-5 shows the calculated flow rates and well 
depths for this partial pumping scenario. 

Because groundwater flow in the bedrock beneath the study area 
is fracture/joint-controlled, it may be difficult to control 
groundwater flow in Zone C. This is because wells can easily 
miss fractures when they are drilled and, thus, may not be 
successful in dewatering. It would most likely be necessary to 
perform additional aquifer pump testing during the design phase 
to further optimize the pumping and treatment schemes. If well 
interaction is poor, then additional wells will be needed. 

Groundwater would have to be raised from depths up to Q 
approximately 185 feet. A header pipe and pump system would ^ 
collect water removed from the ground and convey it to the 
treatment plant. A block diagram of the proposed treatment g 
scheme is presented in Figure 3-3. The treatment plant would be M 
located on the Caldwell Trucking Company property. Underground 
piping would be installed between all wells and the treatment ° 
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TABLE 3-5 

PARTIAL GROUNDWATER PUMPING SYSTEM 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Well 

Bl 

B2 

B3 

B4 

CI 

C2 

C3 

Zone 

B 

B 

B 

B 

C 

c 

c 

Flow Rate 
(gpm) 

22 

22 

22 

22 

26 

26 

26 

Well Depth 
(ft) 

40 

40 

40 

45 

150 

175 

185 

1 Total 166 675 

Calculations are provided in Appendix C. 
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plant as well as between the treatment plant and the Passaic 
River. 

A preliminary air stripping column design has been developed for 
this partial groundwater pumping scenario. Air stripping can 
meet the assumed effluent limits; therefore, carbon adsorption 
of the air stripper effluent would not be needed. The air 
stripper was designed to meet effluent limitations based on 
discharge to the Passaic River. Preliminary effluent 
limitations were derived in accordance with the requirements of 
the NJDPES Regulations (NJAC 7:14). The effluent limitations 
are contingent upon the specific chemical contaminant; the 
7-day, 10-year low flow of the Passaic River at the treatment 
system outfall (77 cfs); and the recovery well pumping rates. 
The preliminary effluent limitations for this partial pumping 
scenario are summarized in Appendix B. These assumed effluent 
limitations were developed as the basis for the air stripper 
design; the actual effluent limitations will be determined by 
NJDEP. 

Influent concentrations to the air stripper were based on the 
pumping rate for each zone and the estimated contaminant 
concentrations in each zone at each well location. Table 3-6 
presents a summary of the estimated influent concentrations. 
Calculations are presented in Appendix B. 

Based on the estimated influent concentrations, the desired 
effluent concentrations, and the projected flow rate, an air 
stripping column was designed to treat the groundwater from the 
proposed pumping system. Calculations are provided in 
Appendix B. The major design features of the air stripper are 
as follows: 

• Air flow rate - 1,600 cfm 
• Water flow rate - 166 gpm 
• Diameter - 2.5 feet 
• Packed bed depth - 35 feet 

Effluent concentrations from the air stripper are summarized in 
Table 3-7. Calculations are provided in Appendix B. These 
effluent concentrations comply with the assumed NJDPES 
requirements in Appendix B. 

The emission rates of volatile organics into the ambient air 
were also assessed in accordance with the requirements of the 
New Jersey Regulations on Volatile Organic Substances 
(NJAC 7:27). Calculations are provided in Appendix B. 
Trichloroethene and chloroform emissions are estimated to be 
0.94 and 0.30 pounds per hour (Ibs/hr), respectively. 

For cost estimating purposes, vapor phase carbon adsorption is ^ 
included for emissions of toxic volatile organic substances in 
excess of 0.1 Ibs/hr. The need for emission controls should be o 
verified during the detailed design. ^ 
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TABLE 3-6 

ESTIMATED INFLUENT CONCENTRATIONS 
PARTIAL GROUNDWATER PUMPING SCENARIO 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Chemical 

Benzene 

Toluene 

Ethylbenzene 

Chlorobenzene 

1,1,2-Trichloroethane 

1,1,1-Trichloroethane 

1,2-Dichloroethane 

Tetrachloroethene 

Trichloroethene 

1,1-Dichloroethene 

Vinyl Chloride 

Carbon Tetrachloride 

Chloroform 

Influent 
Concentration 

(ug/1) 

1.4 

102 

0.5 

0 

17 

3,889 

6.8 

489 

11,253 

454 

527 

0 

3,585 

Calculations are provided in Appendix B. 
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TABLE 3-7 

STRIPPER EFFLUENT CONCENTRATIONS 
PARTIAL GROUNDWATER PUMPING SCENARIO 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Chemical 

Benzene 

Toluene 

Ethylbenzene 

Chlorobenzene 

1,1,2-Trichloroethane 

1,1,1-Tr ichloroethane 

1,2-Dichloroethane 

Tetrachloroethene 

Trichloethene 

1,1-Dichloroethene 

Vinyl Chloride 

Chloroform 

Effluent 
Concentration 

(ug/1) 

<0.1 

0.3 

<0.1 

2.7 

3.4 

1.5 

0.5 

18 

18 

0.1 

<0.1 

35 

Calculations are provided in Appendix B. 
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Computer modeling was used to determine the time needed to 
reduce the 10,000 ug/1 TCE contours to a concentration of 
5,000 ug/1' The model was also used to evaluate groundwater 
contaminant migration for this limited pumping alternative in 
comparison with the no-action scenario. Additional discussion 
of the modeling effort is provided in Appendix C. 

The modeling indicated that it would take approximately 12 years 
for the average TCE influent concentrations to decline from 
10,000 ug/1 to 5,000 ug/1. The modeling also showed that this 
partial pumping scenario will not affect contaminant migration 
to a large degree in the lesser contaminated areas of the 
groundwater plume. For example, the location of the 100 ug/1 
TCE contour line in Zones B and C, following the partial pumping 
scenario (20 and 40 years from present), are not significantly 
different than for the no-action scenario. 

Tables C-7 through C-10 list the estimated contaminant 
concentrations with time, following partial extraction. Based 
on the modeling results, it may be impossible to achieve the 
remedial action objectives. Average TCE concentrations 
remaining in Zones A, B, C, and D after 32 years are 72.6 ug/1/ 
758 ug/1/ 982 ug/1/ and 857.5 ug/1/ respectively. 

3.1.6 Pumping of Groundwater Barrier Wells and Discharge 
to Surface Water 

Under this alternative, groundwater from fringe areas of the 
contaminant plume would be extracted using a series of pumping 
wells, and discharged to the Passaic River or Deepavaal Brook. 
Treatment would be provided, if required. The effluent 
discharge limits would be imposed by an NJDPES permit. This 
alternative would attempt to prevent groundwater contaminants 
from migrating beyond the extraction well locations at the 
leading edge of the present contaminant plume. 

Groundwater extraction wells would be installed near the leading 
edge of the groundwater contaminant plume in Zones C and D in 
the direction of groundwater flow. Proposed well locations are 
shown on Figure 3-9. Wells were not considered for Zones A and 
B because groundwater from these zones discharges to Deepavaal 
Brook, the Passaic River, and other local surface water 
drainages. The groundwater would be pumped at a rate that would 
intercept it at its natural flow rate without causing a 
significant increase in the rate of contaminant migration 
upgradient of the extraction wells. Using the methods described 
in Section 3.1.5, the total flow rate from the four wells was 
calculated to be 0.76 MGD. Calculations are provided in o 
Appendix C. ^ 

Groundwater would have to be raised from depths of approximately o 
500 feet. A header pipe and pump system would collect water 2 
removed from the ground and convey it to a treatment system or 
to the surface water discharge location. Because groundwater o 
flow in the bedrock beneath the study area is fracture-joint-
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controlled, it may be difficult to control groundwater flow. 
This is because wells can easily miss fractures when they are 
drilled and, thus, may not be successful in intercepting 
groundwater. It would most likely be necessary to perform 
additional testing during the design phase to optimize the 
groundwater pumping scheme. If well interaction is poor, then 
additional wells would be needed. 

Since the extraction wells are located at the leading edge of 
the contaminant plume, it is assumed that, at least initially, 
treatment of the groundwater would not be required prior to 
discharge to the Passaic River. However, as the groundwater 
contaminants migrate from more heavily-contaminated areas toward 
the extraction wells, the contaminant concentrations are 
expected to increase, and groundwater treatment would be 
required at some future time. 

To determine the contaminant levels that would require 
treatment, preliminary effluent limitations were derived in 
accordance with NJPDES regulations (NJAC 7:14). The preliminary 
effluent limitations are presented in Appendix B. Actual 
effluent limitations would be determined by NJDEP. When the 
effluent from the groundwater pumping system would exceed the 
effluent limits, treatment would be required prior to discharge 
to surface water. 

The computer model was used to determine the approximate length 
of time until treatment would be required. The modeling results 
are presented in Appendix C. For example, the assumed NJPDES 
effluent limit for discharge of TCE to the Passaic River was 
estimated to be 177 ug/l» According to the modeling results, 
groundwater TCE concentrations would not reach this level until 
after 40 years (minimum) for Zone C and 60 years (minimum) for 
Zone D. These values are presented for comparison purposes only 
because the effluent limitation would be applied at the 
discharge to the river, rather than at a particular extraction 
well or zone. Based on the modeling results, treatment would 
not be required until at least 40 years after implementation. 

The discussion presented in this subsection assumes that there 
are no other sources of groundwater contamination within or in 
the vicinity of the study area. There are several identified or 
potential sources that have adversely affected groundwater 
quality. These sources are located within the study area itself 
and beyond the study area to the south, west, and southwest. 
Municipal well No. 7, located upgradient of the study area, is 
contaminated. Municipal well No. 2, located west of the study 
area, was removed from service in the early 1980s. There are 
also numerous reviews being conducted in the study area under ? 
the New Jersey ECRA regulations. 

n 
> 

o 
o 

Figure 3-10 illustrates the approximate locations of several 
contamination centers in the vicinity of the study area. Also 
included are the locations of the barrier pumping wells. As ° 
evident in Figure 3-10, the barrier wells are located in an area m 
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of groundwater contamination that is attributable to a source(s) 
other than the Caldwell Trucking Company Site. There are most 
likely other sources of groundwater contamination in this 
heavily-developed, industrial/commercial portion of Fairfield 
Township. 

These sources may adversely impact the effectiveness of this 
alternative or the time before treatment of the extracted 
groundwater is required. For example, no arrangement of barrier 
wells could intercept all sources; nor could the total 
contaminant levels be attributed to Caldwell Trucking 
Company/General Hose Products, Inc. 

3.2 SCREENING OF ALTERNATIVES 

The preliminary remedial alternatives that were developed in 
Section 3.1 are screened using three broad criteria: 
effectiveness, implementability, and cost. 

A key aspect of the screening evaluation is the effectiveness of 
each alternative in protecting human health and the environment. 
Each preliminary alternative is evaluated as to the 
protectiveness that it will provide and the reductions in 
toxicity, mobility, or volume that it will achieve. 

Implementability, as a measure of both the technical and 
administrative feasibility of constructing, operating, and 
maintaining a remedial alternative, is used during the screening 
to evaluate the combination of process options with respect to 
conditions at a specific site. 

The cost evaluation includes both capital costs and annual 
operation and maintenance (0 & M) costs. 

Alternatives with the most favorable composite evaluation of all 
screening factors are retained for further consideration during 
detailed analysis. An attempt was made to preserve the range of 
treatment and containment technologies that were initially 
developed. 

3.2.1 No Action with Monitoring 

The no-action alternative is considered in the FS to provide a 
baseline to which other remedial alternatives can be compared. 
Under this alternative, no removal or treatment of the 
contaminated groundwater or surface water would occur. The o 
alternative would include some minimal actions, such as limited ^ 
rehabilitation/modification of the groundwater monitoring system 
and periodic groundwater and surface-water monitoring. The o 
concentrations of contaminants in groundwater would decrease 
with time as a result of natural flushing and degradation of 
contaminants in the aquifer. Estimated contaminant _ 
concentrations in groundwater remaining after 200 years from the yt 
present are provided in Tables C-11 through C-15 (Appendix C) 
Concentrations vary depending on the particular zone. Fo 
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example, after 200 years, average concentrations range from 
36.5 ug/'l (Zone A) to 1,275 ug/1 (Zone D) for trichloroethene 
and range from 2.4 ug/1 (Zone A) to 216.5 ug/1 (Zone D) for 
chloroform. 

Effectiveness 

The no-action alternative would not reduce risks to human health 
and the environment that are associated with contaminated 
groundwater and surface water. No reduction of toxicity, 
mobility, or volume would occur. 

Monitoring of the groundwater and surface water would act as a 
detection method to determine whether the concentrations of 
contaminants in groundwater and surface water were increasing 
over time. 

Implementability 

The no-action alternative could be implemented. It may be 
possible to use previously-installed groundwater monitoring 
wells. 

Costs 

The capital cost for this alternative is approximately $30,000. 
The annual costs for groundwater and surface-water monitoring 
would be approximately $15,000. 

Screening Summary 

The no-action alternative is not effective in attaining the 
remedial response objectives but is retained as a baseline 
consideration as required by the NCP. 

3.2.2 Groundwater Use Restrictions and 
Surface-Water Control 

Under this alternative, administrative controls, such as 
restrictions on using wells in the affected area, would be 
implemented to prevent the use of contaminated groundwater for a 
drinking water supply or other in-house uses. The seep area and 
associated drainage pathway would be filled with crushed stone 
and covered with a thin layer of soil. 

Effectiveness > 

This alternative would be effective in preventing ingestion and o 
in-house use of contaminated groundwater. It would also be = 
effective in reducing exposure to contaminated surface water. 
This alternative would not be effective in reducing the o 
toxicity, mobility, or volume of groundwater and surface water ^̂  
contaminants, although the concentrations of contaminants would *̂  
decrease with time as a result of natural attenuation processes. 
Estimated contaminant concentrations in groundwater 200 years 
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from the present are provided in Appendix C. The surface water 
control measure would not adversely effect water quality. The 
contaminant concentrations are already below EPA Ambient Water 
Quality criteria for the protection of fresh water aquatic life. 
Also, wetland recharge areas would be maintained. 

Implementability 

Groundwater use restrictions could be implemented by the state 
and local officials. State water pollution control regulations 
include requirements related to well drilling, well sealing, and 
pump installation. The proposed surface water control measure 
could be implemented using standard, conventional construction 
methods. Groundwater monitoring could be performed using 
existing monitoring wells. 

Costs 

The capital cost for this alternative is approximately $105,000. 
Annual costs for monitoring and maintenance would be 
approximately $15,000. 

Screening Summary 

This alternative is retained for detailed analysis. It is 
effective in preventing exposure to contaminated groundwater and 
surface water, and thus fulfills the remedial response 
objectives. 

3.2.3 Groundwater Pumping, Treatment, and 
Discharge to Surface Water 

Under this alternative, groundwater recovery wells would be 
installed and equipped with pumps. Recovered groundwater would 
be pumped to one or more treatment plants through a header pipe 
system. Treatment would consist of air stripping to remove 
volatile organic contaminants. Treated groundwater would be 
discharged to surface water, such as Deepavaal Brook, the 
Passaic River, or local storm sewers. 

Effectiveness 

This alternative would be effective in reducing groundwater 
contaminant concentrations and in preventing the discharge of 
contaminated groundwater to the southern tributary of Deepavaal 
Brook. Contaminant concentrations would be reduced, but the 
groundwater would not be able to be used as a source of potable > 
water within a reasonable time frame. ^ 

This alternative could be a permanent solution to reducing the S 
groundwater contaminant concentrations; however, there are ^ 
additional sources of groundwater contamination that might 
impact the study area. Treatment would reduce the ° 
concentrations of volatile organic contaminants in groundwater ^ 
that was collected through the pumping system and extraction 
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wells. The mobility of any contaminants not recovered by 
pumping would not be reduced. Contaminants collected by pumping 
would be permanently removed from the study area. 

Implementability 

The technologies and process options proposed for this 
alternative are demonstrated and commercially available. It may 
be difficult to intercept all contaminated groundwater present 
in the bedrock. Groundwater flow in bedrock is controlled by 
secondary permeability (fractures, joints, faults, etc.). 
Operation and maintenance of the pumping system and treatment 
plant would be required until groundwater contaminants are 
reduced. Based on the modeling results, it would take several 
hundred years to restore the aquifer so that it could be used as 
a source of potable water. Groundwater monitoring would be 
needed to determine the long-term effectiveness of this 
alternative. Furthermore, wetlands areas would be affected. 

If the treatment plant is constructed on the Caldwell Trucking 
Company property, an extensive header pipe system between the 
pumping wells and the treatment plant would need to be buried 
beneath paved roads in the study area. Portions of this 
pipeline would also need to be located on private property. The 
long discharge * piping from the treatment plant to the Passaic 
River or Deepavaal Brook would also need to be buried in the 
residential portion of the study area. Access to residential 
properties may be difficult to obtain. 

If smaller treatment plants are constructed closer to the 
pumping well locations, the header pipe system would not be as 
extensive as the previous scenario. However, the pipeline would 
still need to be buried beneath roadways and private property, 
but the air stripping towers would be located closer to the 
residential areas. 

Costs 

The capital costs for this alternative range from approximately 
$5,754,000 to $7,703,000. Annual operation and maintenance 
costs would range from approximately $314,900 to $452,900. 

Screening Summary 

This alternative is retained for detailed analysis and will be 
evaluated as three separate alternatives using 1 air stripper at 
the Caldwell Trucking Company Site, 3 air strippers and 15 air ^ 
strippers (one at each well location). These alternatives are ^ 
expected to be technically implementable and effective in •• 
reducing the potential future risks to human health associated ^ 
with contaminated groundwater and surface water in the study o 
area. These actions would also result in aquifer restoration. ^ 
However, it would take several hundred years to restore the ^ 
aquifer so that it could be used as a potable water supply M 
source. S 
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3.2.4 Groundwater Pumping and Discharge 
to a POTW 

Under this alternative, groundwater recovery wells would be 
installed and equipped with pumps. Recovered groundwater would 
be discharged to the local sewer system for treatment at a POTW. 

Effectiveness 
* , . 

This alternative would be effective in reducing groundwater 
contaminant concentrations in the study area and in preventing 
the discharge of contaminated groundwater to the southern 
tributary of Deepavaal Brook. However, the aquifer could not be 
used as a potable water supply source within a reasonable time 
frame. 

This alternative could be a permanent solution to groundwater 
problems, if there were no other sources of groundwater 
contamination in the study area. Treatment would reduce the 
concentrations of volatile organic contaminants in groundwater 
that was collected through the pumping system and extraction 
wells. The mobility of any contaminants not recovered by 
pumping would not be reduced. Contaminants collected by pumping 
would be permanently removed from the study area. 

Implementability 

The technologies and process options for this alternative are 
demonstrated and commercially available. It may be difficult to 
intercept all contaminated groundwater present in the bedrock. 
Groundwater flow in bedrock is controlled by secondary 
permeability (fractures, joints, faults, etc.). Operation and 
maintenance of the pumping system would be required until 
groundwater contaminants are reduced. It would take several 
hundred years, however, to restore the aquifer so that it could 
be used as a potable water supply. Groundwater monitoring would 
be needed to determine the long-term effectiveness of this 
alternative. 

Contaminant concentrations in the groundwater are higher than 
those that are acceptable to the POTW; therefore, pretreatment, 
such as air stripping, would be required prior to discharging 
pumped groundwater to the sewer system. Also, the sanitary 
sewer system in this area has insufficient hydraulic capacity to 
convey the amount of groundwater pumped from the aquifer 
(1.19 MGD), based on preliminary calculations based on standard 
sewer design and the size of the sewers (8-inch diameter) in the 
study area. Fairfield Township also has insufficient future Q 
capacity to treat the volume of water that would be discharged. ĉ  

o 
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Costs 

The capital and annual costs for this alternative were not 
estimated because the alternative is not expected to be 
implementable. 

Screening Summary 

This alternative is not retained for detailed analysis. The 
groundwater extracted from the aquifer would require 
pretreatment prior to discharging it to the sanitary sewer 
system. Fairfield Township and the sewer system in the area do 
not have sufficient hydraulic capacity to convey and treat the 
quantity of groundwater pumped from the aquifer. 

3.2.5 Partial Groundwater Pumping, Treatment, 
and Discharge to Surface Water 

Under this alternative, groundwater recovery wells would be 
installed in the most contaminated hydrogeologic zones, which 
are the areas in Zones B and C having TCE concentrations equal 
to or exceeding 10,000 ug/l« Recovered groundwater would be 
pumped to a treatment plant through a header pipe system. 
Treatment of groundwater would consist of air stripping. 
Treated groundwater would be discharged to the Passaic River. 

Effectiveness 

This alternative would be effective in reducing groundwater 
contaminant concentrations in the most contaminated areas of 
Zones B and C. Computer modeling indicates that the TCE 
influent concentrations could be reduced from approximately 
10,000 ug/1 to 5,000 ug/1 in approximately 12 years. Although 
this alternative would reduce contaminant concentrations in 
Zones B and C in the vicinity of the extraction wells, 
contaminants beyond the area of influence of the wells would 
continue to migrate. As indicated in Appendix C, there are no 
major differences in the location of the 100 ug/1 TCE contour 
for this partial pumping scenario, as compared to the location 
under the no-action scenario. 

Treatment using air stripping would reduce the concentrations of 
volatile organics in groundwater that was collected by the 
pumping system and extraction wells. The mobility of any 
contaminants not recovered by pumping would not be reduced. 
Contaminants collected by pumping would be permanently removed 
from the study area. 

Implementability > 

o The technologies and process options for this alternative are 
demonstrated and commercially available. It may be difficult to o 
intercept all contaminated groundwater present in the bedrock. 
Groundwater flow in bedrock is controlled by secondary 
permeability (fractures, joints, faults, etc.). Operation and 
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maintenance of the pumping system and treatment plant would be 
required, until groundwater influent concentrations decline to 
the desired level. Based on the modeling results, it would take 
approximately 12 years to reduce TCE influent concentrations 
from 10,000 ug/1 to 5,000 ug/1. 

If the treatment plant is constructed on the Caldwell Trucking 
Company property, a header pipe system between the pumping wells 
and the treatment plant would need to be buried beneath paved 
roads in the study area. Portions of this pipeline and the 
pumping wells would need to be located on private property. The 
long discharge piping from the treatment plant to the Passaic 
River would need to be buried in the residential portion of the 
study area. Access to residential properties may be difficult 
to obtain and is the major factor affecting implementability. 
Furthermore, there may be some wetland impacts at the edge of 
the groundwater extraction area. 

Costs 

The capital cost for this alternative is approximately 
$2,018,000. Annual operation and maintenance costs would be 
approximately $178,600 (years 1 through 12) and $14,600 
thereafter. 

Screening Summary 

This alternative is retained for detailed analysis. The 
alternative is expected to be technically implementable and 
effective in reducing contaminant concentrations in the most-
contaminated portions of the aquifer; however, it would not 
result in aquifer restoration. Aquifer restoration would occur 
naturally, through contaminant flushing and degradation, at the 
same rate as the no-action and minimal action alternatives. 

3.2.6 Pumping of Groundwater Barrier Wells and 
Discharge to Surface Water 

Under this alternative, groundwater recovery wells would be 
installed in Zones C and D near the leading edge of the 
groundwater contaminant plume. Recovered groundwater would be 
discharged to the Passaic River. 

Effectiveness 

This alternative would not be effective in actively reducing 
groundwater contaminant concentrations, but it may be effective o 
in preventing further migration of groundwater contaminants ^ 
beyond the study area in Zones C and D. Groundwater in Zones A 
and B discharges to local surface water and, thus, was not o 
considered. Contaminated groundwater in Zones C and D would ^ 
migrate at its natural rate, until it is intercepted by the 
extraction wells. The groundwater would not be able to be used o 
as a source of potable water, within a reasonable time frame. ^ 

vo 
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There are additional sources of groundwater contamination within 
or in the vicinity of the study area that may adversely affect 
the effectiveness of this alternative or the time until 
treatment of the extracted groundwater is required 
(Figure 3-10). There are several identified or potential 
sources in the study area that have or may adversely affect 
groundwater quality. These sources are located within the study 
area itself and beyond the study area to the south, west, and 
southwest. Municipal Well No. 7, located upg,radient of the 
site, is contaminated. Municipal Well No. 2, located west of 
the study area was removed from service in the early 1980s. 
There are also numerous reviews being conducted in the study 
area under the New Jersey ECRA regulations. The inability to 
intercept a plume(s) that is attributable to another source that 
may have already be passed these barrier wells is the major 
factor influencing the effectiveness of this alternative. 

Implementability 

The technologies proposed for this alternative are demonstrated 
and commercially available. It may be difficult to intercept 
all contaminated groundwater in bedrock using the proposed 
barrier well system. Groundwater flow in bedrock is controlled 
by secondary permeability (fractures, joints, faults, etc.). 
Operation and maintenance of the pumping system would be 
required for the life of the project. A treatment plant would 
be needed in the future. Based on the modeling results, 
treatment of site-associated (Caldwell Trucking Company/General 
Hose Products, Inc.) contamination would not be required for at 
least 40 years. However, groundwater monitoring would be needed 
to determine the long-term effectiveness of this alternative. 
The results of this monitoring could be used to determine when 
future treatment would be required, prior to discharge to the 
Passaic River. 

A header pipe system between the pumping wells and the Passaic 
River would need to be buried beneath paved roads in the study 
area. Portions of this pipeline and the pumping wells would 
also need to be located on private property. Access to 
residential and private properties may be difficult to obtain 
and is the major factor affecting implementability. 

Costs 

The capital cost for this alternative is approximately 
$1,508,000. Annual costs for maintenance and monitoring would 
be approximately $137,600. These costs do not include future 
treatment of the extracted groundwater. o 

> 
Screening Summary 

o 
This alternative is retained for detailed analysis because it is ° 
technically implementable. However, since it can only intercept 
a plume coming from one direction (i.e., Caldwell Trucking o 
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Company/General Hose Products, Inc.) it cannot contain other 
sources. 

3.3 SUMMARY OF ALTERNATIVES SCREENING 

The following remedial alternatives to address groundwater and 
surface-water contamination are retained for detailed analysis 
in Section 4.0. 

• No action with monitoring. 

• Groundwater use restrictions and surface-water diversion. 

• Groundwater pumping, treatment at Caldwell Trucking 
Company, and discharge to surface water. 

• Groundwater pumping, treatment at centrally located 
facilities, and discharge to surface water. 

• Groundwater pumping, treatment near the well locations, 
and discharge to surface water. 

• Partial groundwater pumping, treatment, and discharge to 
surface water. 

• Pumping of groundwater barrier wells and discharge to 
surface water. 

o 

o 
o 

o 
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4.0 DETAILED ANALYSIS OF ALTERNATIVES 

The remedial alternatives that passed the screening in 
Section 3.2, including No Action, are further evaluated in 
greater detail in this section. The following criteria are used 
for the detailed analysis: 

Short-term effectiveness 
Long-term effectiveness and permanence 
Reduction of toxicity, mobility, or volume 
Implementability 
Cost 
Compliance with ARARs 
Overall protection of human health and the environment 
State acceptance 
Community acceptance 

Factors for each of the evaluation criteria are summarized on 
Table 4-1. Of the nine evaluation criteria, only the first 
seven criteria will be evaluated in detail. State and community 
acceptance are evaluated preliminarily, because available 
information on these two criteria are limited at this stage of 
the FS (i.e., prior to the public comment period). 

4.1 ALTERNATIVE 1 - NO ACTION WITH MONITORING 

Alternative 1 was evaluated using the criteria listed in 
Table 4-1. The following section provides a description of the 
alternative and the results of the evaluation. 

4.1.1 Description 

This alternative would not require implementation of remedial 
actions to address groundwater or surface water-contamination. 
A long-term monitoring program would be implemented. 
Groundwater monitoring would be performed using selected 
previously installed wells. The existing monitoring system 
would be upgraded (wells rehabilitated or modified, selected 
wells replaced or removed) as part of the monitoring program. 
Samples would also be taken from the spring where contaminated 
groundwater discharges to the southern tributary of Deepavaal 
Brook. Sampling would be conducted on an annual basis to 
monitor movement of the contaminant plumes and the effects of 
the groundwater discharge to surface water. It is assumed that 
at least four wells near the limits of the plumes in Zones A 
through D would be monitored along with the spring discharge for 
only volatile organic compounds. Groundwater levels would also 
be measured at the time of sampling. 

4.1.2 Short-Term Effectiveness > 

Groundwater and surface-water sampling would not result in risks <-, 
to the community, workers, or the environment. Workers would ° 
have to wear protective equipment during sampling to avoid 
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TABLE 4-1 

FACTORS FOR DETAILED ANALYSIS OF ALTERNATIVES 
CALDWELL TRUCKING COMPANY OFFSITE FS 

itik 

Short-Term Effectiveness 

Time until protection is 
achieved. 

Short-term reliability of 
technology. 

Protection of community 
during remedial actions. 

Protection of workers 
during remedial actions. 

Long-Term 
Effectiveness 

Reduction of existing 
risks. 

Magnitude of future 
risks. 

Long-term reliability. 

Prevention of future 
exposure to residuals. 

Potential need for 
replacement. 

Reduction of Toxicity, 
Mobility, or Volume 

Amount of hazardous 
materials destroyed or 
treated. 

Degree of expected 
reductions in toxicity. 
mobility, and volume. 

Degree to which treatment 
is irreversible. 

Type and quantities of 
residuals remaining after 
treatment. 

Implementability 

Ability to operate and construct the 
technology. 

Ability to phase into operable units. 

Ease of undertaking additional 
remedial actions, if necessary. 

Ability to monitor effectiveness of 
remedy. 

Ability to obtain approvals from 
other agencies. 

Coordination with other agencies. 

Availability of treatment, storage, 
and disposal services and capacity. 

Availability of necessary equipment 
and specialists. 
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TABLE 4-1 
FACTORS FOR DETAILED ANALYSIS OF ALTERNATIVES 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE TWO 

Cost 

IDevelopment and 
construction costs. 

Operating costs for 
implementing remedial 
action. 

Other capital and short-
term costs until 
remedial action is 
complete. 

Costs of operation and 
maintenance for as long 
as necessary. 

Costs of 5-year reviews 
[(if required). 

Complaince with 
ARARs 

Compliance with 
contaminant-
specific ARARs. 

Compliance with 
some location-
specific ARARs. 

Compliance with 
some action-
specific ARARs. 

Compliance with 
other criteira. 
advisories, and 
guidance. 1 

Overall Protection 

How alternative 
provides human 
health and 
environmental 
protection. 

State Acceptance* 

Features of the 
alternative the state 
supports. 

Features of the 
alternative the state 
has reservations 
about. 

Features of the 
alternative the state 
strongly opposes. 

Community Acceptance* 

Features of the alternative 
the community supports 

Features of the alternative 
the community has 
reservations about. 1 

Features of the alternative 1 
the community strongly 
opposes. 1 

Only very p r e l i m i n a r y a s s e s s m e n t s in FS. To be f u l l y a s s e s s e d in t h e ROD, 
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contact with contaminated water. Sampling could be implemented 
within several months. 

4.1.3 Long-Term Effectiveness and Permanence 

This alternative would not be effective in mitigating the future 
potential risks to human health and the environment associated 
with contaminated groundwater and surface water. Groundwater 
modeling conducted during the RI suggested that, within 
200 years, the boundaries of the present plumes would expand, 
although contaminant concentrations would decrease with time. 
The average concentrations of individual contaminants within the 
plume are provided in Appendix C. 

SARA requires a periodic review of remedial actions, at least 
every 5 years after initiation, for as long as hazardous 
substances, pollutants, or contaminants that may pose a threat 
to human health or the environment remain at the site. If it is 
determined during a 5-year review that the action no longer 
protects human health and the environment, further remedial 
actions will need to be considered. 

4.1.4 Reduction of Toxicity, Mobility, or Volume 

Implementation of this alternative would result in no reduction 
of toxicity, mobility, or volume, since no treatment is 
employed. 

4.1.5 Implementability 

No remedial measures would be implemented under this 
alternative. Periodic groundwater and surface-water monitoring 
could be readily implemented. Monitoring of groundwater can be 
performed using existing monitoring wells. 

4.1.6 Compliance with ARARs 

This alternative would not comply with ARARs, based on ingestion 
of groundwater. 

4.1.7 Overall Protection of Human Health and the Environment 

The present and future risks to human health and the environment 
would be unchanged. Exposure pathways of concern include future 
potential ingestion and household use of contaminated 
groundwater and human (child) exposure during wading or playing 
in the spring pool location where groundwater discharges to the 
southern tributary. The average concentrations of the 
groundwater contaminants in Zones A, B, C, and D that were 
predicted by the model are provided in Appendix C. Eventually, 
contaminant concentrations should decrease with time through 
natural flushing and degradation of contaminants in the aquifer. 
However, it would take at least several hundred years to achieve 
significant reductions. Estimated lifetime cancer risks 
associated with potential future exposure (ingestion and 

> t̂  
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inhalation) to the average predicted groundwater concentrations 
in the plume are provided in Table 4-2. 

4.1.8 State Acceptance 

The criterion will be evaluated within the RI/FS review process. 

4.1.9 Community Acceptance 

This criterion will be evaluated after the comment period for 
the RI/FS report and the proposed plan. 

4.1.10 Costs 

The capital cost of this alternative is estimated to be $30,000. 
Annual costs for monitoring, over a 30-year period, are 
approximately $15,000. The present worth of this alternative is 
estimated to be $261,000. Detailed costs are presented in 
Appendix D. 

4.2 ALTERNATIVE 2 - GROUNDWATER USE RESTRICTIONS 
AND SURFACE WATER CONTROL 

Alternative 2 was evaluated using the criteria listed in 
Table 4-1. The following section provides a description of the 
alternative and the results of the evaluation. 

4.2.1 Description 

This alternative would not require removal or treatment of 
contaminated groundwater or surface water. Administrative 
controls, such as groundwater use restrictions in the affected 
area, would be implemented. The spring pool and drainage 
pathway where groundwater discharges would be filled with 
crushed stone which would convey the discharge to the tributary 
of Deepavaal Brook. With this permanent conduit in place, a 
protective soil cover can eliminate the potential direct 
contact, without impacting the groundwater discharge. A long-
term monitoring program, similar to that proposed for the no-
action with monitoring alternative, would also be implemented 
(i.e., four wells each in Zones A through D). 

The administrative controls would be necessary to prevent the 
use of contaminated groundwater and would also alert future 
property owners to potential site-related risks. 

4.2.2 Short-Term Effectiveness 
o 

By restricting access to the spring pool via placement of > 
crushed stone and a soil cover, this action would not result in 
risks to the general public and would preserve wetland o 
conditions. Workers may need to wear protective equipment to ° 
avoid contact with contaminated water during installation and 
groundwater sampling. Approximately 1 month would be required © 
to install the surface water control measure. ^ 
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TABLE 4-2 

TOTAL POTENTIAL CARCINOGENIC RISK - EXPOSURE TO GROUNDWATER 
NO ACTION SCENARIO 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

20 

40 

60 

80 

100 

140 

180 

200 

Zone 

A 

1.6 

7.7 

5.5 

4.0 

3.0 

2.2 

1.3 

7.2 

5.7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10-3 

10-4 

10-4 

10-4 

10-4 

10-4 

10-4 

10-5 

10-5 

B 

1*1 

4.6 

3.4 

2.7 

2.1 

1.7 

1.2 

8.0 

6.7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10-2 

10-3 

10-3 

10-3 

10-3 

10-3 

10-3 

10-4 

10-4 

C 

9.0 X 

6.6 X 

5.2 X 

4.3 X 

3.6 X 

3.0 X 

2.1 X 

1.6 X 

1.3 X 

10-3 

10-3 

10-3 

10-3 

10-3 

10-3 

10-3 

10-3 

10-3 

D 

1.2 X 

2.5 X 

3.2 X 

3.5 X 

3.6 X 

3.6 X 

3.2 X 

2.7 X 

2.4 X 

10-3 

10-3 

10-3 

10-3 

10-3 

10-3 

10-3 

10-3 

10-3 

Note: Includes risks associated with ingestion and 
inhalation of the average groundwater indicator 
contaminant concentrations predicted by the modeling 
effort. Assumptions and calculations are the same as 
those presented in the Offsite RI Report 
(Ebasco, 1989) 
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o 

00 

R33293 -149-



4.2.3 Long-Term Effectiveness and Permanence 

This alternative would not be effective in mitigating 
groundwater contamination or the migration of groundwater 
contaminants. However, administrative controls would ensure 
that groundwater in the study area is not used for a public or 
private water supply. Groundwater contaminant concentrations 
should decrease with time, through natural flushing and 
degradation of contaminants in the aquifer. It would take at 
least several hundred years for groundwater contaminant 
concentrations to reach levels suitable for drinking water. 
Residual groundwater concentrations, with time, would be the 
same as the No-Action Scenario (Appendix C). Groundwater 
monitoring would be performed to monitor the natural flushing of 
the aquifer or the spread of the contaminant plumes. 

This alternative would also not be effective in reducing surface 
water contaminant concentrations. Surface water controls would 
divert the contaminated spring water. Surface water contaminant 
concentrations are below EPA Ambient Water Quality Criteria 
(AWQC) for protection of freshwater aquatic life; therefore, 
there should be no adverse environmental effects in the southern 
tributary of Deepavaal Brook. Filling the spring pool with 
crushed stone and a soil surface cover would eliminate the 
potential for exposure from wading in the water and would 
preserve the wetland recharge. 

SARA requires a periodic review of remedial actions, at least 
every 5 years after initiation, for as long as hazardous 
substances, pollutants, or contaminants that may pose a threat 
to human health or the environment remain at the site. If it is 
determined, during a 5-year review that the action no longer 
protects human health and the environment, further remedial 
actions will need to be considered. 

4.2.4 Reduction of Toxicity, Mobility, or Volume 

This alternative does not employ treatment to reduce the 
toxicity, mobility, or volume of the contaminants. 

4.2.5 Implementability 

This alternative would be relatively easy to implement. 
Administrative controls can be handled by state and local 
officials. Groundwater monitoring can be performed using 
previously-installed monitoring wells. The technologies 
proposed for installing the spring control measures are 
demonstrated and are commercially available. ci 

> 
4.2.6 Compliance with ARARs 

o 
This alternative would not comply with ARARs based on ingestion ° 
of groundwater. The current discharge, which will not be 
altered with surface-water controls, is below EPA AWQC for the o 
protection of freshwater aquatic life, since the contaminant ^ 
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levels detected during the Offsite RI were below these criteria. 
The spring control may be subject to NJPDES permit and 
monitoring requirements, even though it is a small intermittant 
tributary. 

Groundwater use restrictions would need to comply with 
NJAC 7:9-7 and 7:9-9, which contain requirements for well 
drilling, pump installation, and sealing of abandoned wells. 

4.2.7 Overall Protection of Human Health and the Environment 

The future potential risks to human health from ingestion of 
contaminated groundwater would be reduced through implementation 
of administrative controls, such as groundwater use 
restrictions. The risks to human health from wading in the 
small seep area or the connecting drainage pathway to the 
southern tributary of Deepavaal Brook, would be reduced by 
filling the seep area and drainage pathway with crushed stone 
and channeling the water. This action would not interfere with 
wetland recharge. Eventually, groundwater and surface-water 
contaminant concentrations would decrease with time through 
natural flushing and degradation of contaminants in the aquifer. 
It would take at least several hundred years for contaminant 
concentrations to be reduced to Federal and state MCLs in the 
plume area. 

4.2.8 State Acceptance 

This criterion will be evaluated within the RI/FS review 
process. 

4.2.9 Community Acceptance 

This criterion will be evaluated after the comment period for 
the RI/FS report and the proposed plan. 

4.2.10 Costs 

The capital cost of this alternative is estimated to 
be $105,000. Annual O & M costs were estimated to be $15,000. 
The total present worth of this alternative, for a 30-year 
period, is approximately $335,000. Detailed costs are presented 
in Appendix D. 

4.3 ALTERNATIVE 3 - GROUNDWATER PUMPING, TREATMENT AT 
THE CALDWELL TRUCKING COMPANY SITE, AND 
DISCHARGE TO THE PASSAIC RIVER ^ 

Alternative 3 was evaluated using the criteria listed in ^ 
Table 4-1. The following section provides a description of the ^ 
alternative and the results of the evaluation. p 

vj 

o 
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4.3.1 Description 

This alternative involves installation of groundwater recovery 
wells equipped with pumps. Groundwater would be pumped to an 
air stripper that would be constructed at the Caldwell Trucking 
Company Site (see Figure 3-4). Treated groundwater would be 
discharged to the Passaic River. Pumping would lower the water 
table so that the spring would no longer discharge contaminants 
to the southern tributary of Deepavaal Brook. 

The groundwater extraction scenario consists of 30 wells at 
15 locations. The wells would intercept groundwater in the 
various zones (A through D), as determined by the computer 
modeling simulations previously discussed in Section 3.0 and 
presented in Appendix C. The total pumping rate from all wells 
would be approximately 1.19 million gallons per day. 

To treat the extracted groundwater, an air stripper would be 
constructed at the Caldwell Trucking Company Site. Piping would 
be installed from the recovery wells to the air stripper. The 
air stripper would be a counter-current packed tower, where air 
enters at the bottom and exhausts at the top, while the 
groundwater flows down through the packing media. The air 
stripper would be approximately 50 feet tall and 6 feet in 
diameter. The groundwater is not expected to be excessively 
scale-forming; thus no pretreatment to prevent fouling of the 
air stripper would be required. Discharge piping would also be 
installed between the air stripper and the Passaic River. 

Administrative controls, such as groundwater use restrictions in 
the affected area, would also be implemented. The 
administrative controls would be necessary to prevent the use of 
contaminated groundwater. 

4.3.2 Short-Term Effectiveness 

This alternative would reduce the risks posed by groundwater 
contamination and migration. Once the groundwater extraction 
and treatment systems are installed, the contaminated plume 
would slowly begin to recede from its current position, and the 
spring would no longer discharge. However, wetland areas would 
be negatively impacted by a drawdown in the water table. 
Additionally, a pumping time of over 100 years would be required 
to reduce aquifer contaminant concentrations to Federal and 
New Jersey Safe Drinking Water Act MCLs. 

There would be no risks to the general public during 
implementation. Protective equipment would be needed for 
workers who might contact contaminated groundwater. > 

tri 

4.3.3 Long-Term Effectiveness and Permanence 

o 

o 
o 

o 

Based on the modeling results, there would be some residual 
groundwater contamination remaining after implementation of this ^ 
alternative. As presented in Appendix C, the average residual M 

R33293 -152-



trichloroethene concentrations in Zones A, B, C, and D, after 
32 years, are 34.3 ug/lf 41.6 ug/1/ 43.3 ug/lf and 108.7 ug/lf 
respectively. Some groundwater may not be intercepted by 
pumping, since most of the flow occurs in fractured bedrock. 
However, removing the bulk of the contamination would 
significantly reduce groundwater contaminant concentrations. 
Groundwater monitoring would be required during pumping and 
treatment to monitor the amount of contaminant removal achieved. 
It might be possible to take some of the pumping wells out of 
service after the aquifer contaminants in the area of influence 
of that well had been reduced to acceptable levels. 

Groundwater contaminant concentrations should not increase at 
the completion of pumping and treatment as long as there are not 
other sources of contamination in the study area. However, 
there are several identified and unidentified sources within and 
in the vicinity of the study area that would influence the 
effectiveness of this alternative. At the completion of the 
remediation, the treatment system would be dismantled, the well 
pumps removed, and the wells sealed. 

Administrative controls would ensure that groundwater in the 
study area is not used as a public or private water supply. 

SARA requires a periodic review of remedial actions, at least 
every 5 years after initiation, for as long as hazardous 
substances, pollutants, or contaminants that may pose a threat 
to human health or the environment remain at the site. If it is 
determined during a 5-year review that the action no longer 
protects human health and the environment, further remedial 
actions will need to be considered. 

4.3.4 Reduction of Toxicity, Mobility, or Volume 

Groundwater pumping may reduce the mobility and volume of the 
contaminant plume. Assuming that groundwater upgradient is 
clean, groundwater from outside the study area would replace 
water pumped from the aquifer and thereby cause the plume to 
decrease in size. Pumping would also lower the water table, so 
the spring would no longer discharge contaminants to surface 
water. However, it would lower the water table in the wetland 
areas. Air stripping would reduce contaminant concentrations. 

4.3.5 Implementability 

The technologies proposed for pumping and treatment are all 
demonstrated and commercially available. These systems are 
reliable if properly maintained. The pumping wells would need 5 
to be installed on private property in the study area. t̂  
Obtaining access to residential locations is the major factor 
affecting implementability. Underground piping between the g 
wells and the air stripper and between the stripper and the ^ 
Passaic River would need to be installed beneath private 
property and roadways in the residential area. Residential ° 
property would need to be restored, and road pavement would need jj 
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to be replaced where the pipe trenches were excavated. It is 
likely that the proposed pipelines would cross existing utility 
lines buried beneath private property and roads in the 
community. The effluent from the air stripper would require 
monitoring to determine compliance with NJPDES permit limits. 

Administrative controls can be implemented by state and local 
officials. 

4.3.6 Compliance with ARARs 

Regulations in 40 CFR Parts 122.44 and 125.3 require the use of 
best-available technology economically achievable (BAT) to 
control toxic and nonconventional pollutants, such as the 
volatile organics to be removed from groundwater in the study 
area. Technology-based limitations may be determined by the 
government on a case-by-case basis. Applicable Federally-
approved state water quality standards must be complied with. 
The aqueous discharge from the air stripper must be monitored 
for the mass of each pollutant, the volume of effluent, and 
frequency of discharge as required in 40 CFR 122.41. Monitoring 
requirements, including test methods, quality control, sample 
preservation, containers, and holding times in 40 CFR, Parts 122 
and 136, are also applicable. 

Standards specified in 40 CFR 264, Subpart X are relevant and 
appropriate to the air stripping unit. 

State ARARs . include surface-water quality standards 
(NJAC 7:9-4), wastewater discharge requirements (NJAC 7:9-5), 
and NJPDES regulations (NJAC 7:14A). 

Since the effluent from the air stripper would be discharged to 
the Passaic River, all NJPDES requirements would be applicable. 
The emissions to the atmosphere from the air stripper would be 
subject to New Jersey Air Pollution Control requirements in 
NJAC 7:27. Since the treatment scheme was designed to meet 
applicable state and Federal discharge and pollution control 
requirements, all pertinent ARARs would be met. 

Groundwater use restrictions would need to comply with 
NJAC 7:9-7 and 7:9-9, which contain requirements for well 
drilling pump installation, and sealing of abandoned wells. 

4.3.7 Overall Protection of Human Health and the Environment 

Groundwater extraction and treatment would eventually reduce the n 
future potential threat to human health from ingestion of ^ 
contaminated groundwater and exposure to the spring where 
contaminated groundwater discharges to surface water. It would o 
also reduce environmental degradation except for lowering the ° 
water table in the wetland areas. However, it would take over 
100 hundred years to reduce the contaminant concentrations to o 
Federal and state MCLs and restore the aquifer to drinking-water 

-J 
quality. Estimated lifetime cancer risks associated with w 
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exposure (ingestion and inhalation) to groundwater following 
implementation of this alternative (assuming 30 years) are 
provided in Table 4-3. Administrative controls would restrict 
groundwater use. 

4.3.8 State Acceptance 

This criterion will be evaluated within the RI/FS review 
process. 

4.3.9 Community Acceptance 

This criterion will be evaluated after the comment period for 
the RI/FS report and the proposed plan. However, the community 
would likely have reservations about excavating in local roads 
to install the required underground piping. Owners of private 
property where wells and underground piping are to be installed 
may have strong reservations concerning this action. 

4.3.10 Costs 

The capital cost of this alternative is estimated to be 
$6,699,000. Annual O & M costs are estimated to be $314,900. 
The total present worth of this alternative, for a 30-year 
period, is approximately $11,540,000. Detailed costs are 
presented in Appendix D. 

4.4 ALTERNATIVE 4 - GROUNDWATER PUMPING, TREATMENT AT THREE 
LOCATIONS, AND DISCHARGE TO THE PASSAIC RIVER 

Alternative 4 was evaluated using the criteria listed in 
Table 4-1. The following section provides a description of the 
alternative and the results of the evaluation. 

4.4.1 Description 

This alternative is similar to Alternative 3, except that the 
air stripper locations are different. This alternative involves 
installation of groundwater recovery wells equipped with pumps. 
Groundwater would be pumped to three air strippers (see 
Figure 3-5). Treated groundwater would be discharged to the 
Passaic River. Pumping would lower the water table so that the 
spring would no longer discharge contaminants to the southern 
tributary of Deepavaal Brook. However, as noted in Section 4.3, 
all pumping schemes have a negative impact on area wetlands. 

The groundwater extraction scenario is the same as that 
discussed for Alternative 3. To treat the extracted >" 
groundwater, three air strippers would be constructed at the 
locations shown on Figure 3-5. Piping would be installed from ^ 
recovery wells to the nearest air stripper. The air strippers o 
are the same type as described for Alternative 3, except the air 
strippers would be 25 to 40 feet tall and 4 feet in diameter. © 
Discharge piping would be installed between the air strippers J;̂  
and the Passaic River. A portion of this pipeline would be 4̂  
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TABLE 4-3 

TOTAL POTENTIAL CARCINOGENIC RISK - EXPOSURE TO GROUNDWATER 
GROUNDWATER EXTRACTION AND TREATMENT 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

Zone 

A 

1 .6 

1 .5 

9 . 6 

5 . 8 

3 . 6 

2 . 3 

1 . 5 

1 .0 

7 . 0 

X 

X 

X 

X 

X 

X 

X 

X 

X 

10-3 

10-3 

10-4 

10-4 

10-4 

10-4 

10-4 

10-4 

10-5 

B 

1 . 1 X 

2 . 2 X 

1 .2 X 

7 . 1 X 

4 . 3 X 

2 . 8 X 

1 . 8 X 

1 .2 X 

8 . 7 X 

10-2 

10-3 

10-3 

10-4 

10-4 

10-4 

10-4 

10-4 

10-5 

C 

9 . 0 X 

2 . 3 X 

1 .3 X 

7 . 3 X 

4 . 4 X 

2 . 8 X 

1.9 X 

1 .3 X 

8 . 9 X 

10-3 

10-3 

10-3 

10-4 

10-4 

10-4 

10-4 

10-4 

10-5 

D 

1 .2 X 10 -3 

1 .6 X 10 -3 

1 .2 X 10 -3 

9 . 1 X 10-4 

6 . 9 X 10-4 

5 . 5 X 10-4 

4 . 4 X 10-4 

3 . 6 X 10-4 

3 . 0 X 10-4 

Note: Includes risks associated with ingestion and 
inhalation of the average groundwater indicator 
contaminant concentrations predicted by the modeling 
effort. Assumptions and calculations are the same as 
those presented in the Offsite RI Report 
(Ebasco, 1989). 

> 

o 
o 
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routed along Deepavaal Brook. It may be possible, however, to 
discharge treated groundwater directly to Deepavaal Brook. 

Administrative controls, such as groundwater use restrictions in 
the affected area, would also be implemented. The 
administrative controls would be necessary to prevent the use of 
contaminated groundwater. 

4.4.2 Short-Term Effectiveness 

The evaluation of this criterion is the same as for 
Alternative 3. 

4.4.3 Long-Term Effectiveness and Permanence 

The evaluation of this criterion is the same as for 
Alternative 3. In addition, it may be possible to take an air 
stripper and associated pumping wells out of service after the 
aquifer contaminants in the areas of influence of these wells 
have been reduced to acceptable levels. 

4.4.4 Reduction of Toxicity, Mobility, or Volume 

The evaluation of this criterion is the same as for 
Alternative 3. 

4.4.5 Implementability 

The evaluation of this criterion is the same as for 
Alternative 3, except the piping requirements are somewhat 
different. The underground piping is not as extensive as 
required for Alternative 3; however, piping would still need to 
be buried beneath private property and community roadways. 
Underground utility lines would still need to be crossed. In 
addition, the discharges from all three air strippers would 
require NJPDES compliance monitoring. Access to private 
property is the major factor affecting implementability. 

4.4.6 Compliance with ARARs 

The evaluation of this criterion is the same as for 
Alternative 3, except there would be three discharge compliance 
points instead of one compliance point. 

4.4.7 Overall Protection of Human Health and the Environment 

The evaluation of this criterion is the same as for 
Alternative 3. Groundwater extraction and treatment would Q 
eventually reduce the future potential threat to human health tr> 
from ingestion of contaminated groundwater and exposure to the 
spring where contaminated groundwater discharges to surface o 
water. It would also reduce further environmental degradation "-• 
except for lowering the water table in the wetland areas. 
Additionally, it would take over 100 years to reach Federal and 2 
state MCLs. Estimated lifetime cancer risks associated exposure ^ 
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(ingestion and inhalation) to groundwater, following 
implementation of this alternative are provided in Table 4-3. 
Administrative controls would restrict groundwater use. 

4.4.8 State Acceptance 

The evaluation of this criterion is the same as for 
Alternative 3. 

4.4.9 Community Acceptance 

The evaluation of this criterion is the same as for 
Alternative 3. 

4.4.10 Costs 

The capital cost of this alternative is estimated to be 
$5,754,000. Annual O & M costs are estimated to be $332,600. 
The total present worth of this alternative, for a 30-year 
period, is approximately $10,867,000. Detailed costs are 
presented in Appendix D. 

4.5 ALTERNATIVE 5 - GROUNDWATER PUMPING, TREATMENT NEAR 
FIFTEEN WELL LOCATIONS, AND DISCHARGE TO SURFACE WATER 

Alternative 5 was evaluated using the criteria listed in 
Table 4-1. The following section provides a description of the 
alternative and the results of the evaluation. 

4.5.1 Description 

This alternative is similar to Alternatives 3 and 4, except that 
the air stripper locations are different. This alternative 
involves installation of groundwater recovery wells equipped 
with pumps. Groundwater from each of the 15 cluster well 
locations would be pumped to an air stripper that would be 
constructed at each location (see Figure 3-6). Therefore, there 
would be a total of 15 air strippers. Treated water would be 
discharged to Deepavaal Brook or the Passaic River, whichever 
was closest to a particular air stripper. Because of the 
relatively lower flow rates from each well location compared to 
the overall total flow rate, it may be possible to discharge 
treated water to the local storm sewer system. 

The groundwater extraction scenario is the same as that 
described for Alternative 3. To treat the extracted 
groundwater, 15 air strippers would be constructed near the 
locations shown on Figure 3-6. Piping would be installed from 
individual well cluster locations to the air stripper serving > 
that location. The air strippers are the same type as described " 
for Alternative 3, except the air strippers would be 10 to _ 
20 feet high and 2 to 3 feet in diameter. Discharging piping o 
would be installed between the air strippers and either *"* 
Deepavaal Brook or the Passaic River, whichever is closest. As ^ 
previously stated, it may be possible to discharge treated water M 

vi 

R33293 -158-

> c 

o 



to the local storm sewer system. This was assumed to be the 
case for cost estimating purposes. 

Administrative controls, such as groundwater use restrictions in 
the affected area, would also be implemented. The 
administrative controls would be necessary to prevent the use of 
contaminated groundwater. 

4.5.2 Short-Term Effectiveness 

The evaluation of this criterion is the same as for 
Alternative 3. In addition the air blowers needed for air 
stripping would generate a considerable amount of noise. Most 
of the air strippers are located near a residence. 

4.5.3 Long-Term Effectiveness and Permanence 

The evaluation of this criterion is the same as for 
Alternative 3. In addition, it may be possible to take an air 
stripper and wells at the cluster location out of service after 
the aquifer contaminants in the area of influence of these wells 
have been reduced to acceptable levels. 

4.5.4 Reduction of Toxicity, Mobility, or Volume 

The evaluation of this criterion is the same as for 
Alternative 3. 

4.5.5 Implementability 

The technologies proposed for pumping and treatment are all 
demonstrated and commercially available. These systems are 
reliable if property maintained. The pumping wells and air 
strippers would need to be installed on private and residential 
property in the study area. Relatively short reaches of 
underground piping between the wells and the air strippers would 
also need to be installed on private property. Piping from the 
air strippers to the respective discharge points would need to 
be installed beneath private property and roadways in the 
residential area. Residential property would need to be 
restored, and road pavement would need to be replaced where the 
pipe trenches were excavated. It is likely that the discharge 
piping would cross existing buried utility lines. The discharge 
from all 15 air strippers would require NJPDES compliance 
monitoring. Access to private property is the major factor 
affecting implementability. 

Administrative controls can be implemented by state and local Q 
officials. ^ 

o 
o 

4.5.6 Compliance with ARARs 

The evaluation of this criterion is the same as for 
Alternative 3, except there would be 15 discharge compliance ° 
points instead of one. > If 
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4.5.7 Overall Protection of Human Health and the Environment 

The evaluation of these criteria are the same as for 
Alternative 3. Groundwater extraction and treatment would 
reduce the threat to human health from ingestion of contaminated 
groundwater and exposure to the spring where contaminated 
groundwater discharges to surface water. It would also reduce 
further environmental degradation. However, as discussed in 
Section 4.4, there would be negative impacts to wetland areas. 
Additionally, it would take over 100 years to reach Federal and 
state MCLs. Estimated lifetime cancer risks associated with 
exposure (ingestion and inhalation) to groundwater following 
implementation of this alternative are provided in Table 4-3. 
Administrative controls would restrict groundwater use. 

4.5.8 State Acceptance 

The evaluation of this criterion is the same as for 
Alternative 3. 

4.5.9 Community Acceptance 

This criterion will be evaluated after the comment period for 
the RI/FS report and the proposed plan. However, the community 
may have reservations about excavation in local roads to install 
the required underground piping. Owners of private property 
where wells and underground piping are to be installed would 
likely have strong reservations concerning this action. 
Residential owners would most likely have a strong opposition to 
construction of an air stripper on their property or in close 
proximity to homes in the area. 

4.5.10 Costs 

The capital cost of this alternative is estimated to be 
$7,703,000. Annual O & M costs are estimated to be $452,900. 
The total present worth of this alternative, for a 30-year 
period, is approximately $14,666,000. Detailed costs are 
presented in Appendix D. 

4.6 ALTERNATIVE 6 - PARTIAL GROUNDWATER PUMPING, TREATMENT, 
AND DISCHARGE TO THE PASSAIC RIVER 

Alternative 6 was evaluated using the criteria listed in 
Table 4-1. The following section provides a description of the 
alternative and the results of the evaluation. 

n 
4.6.1 Description ^ 

This alternative involves installation of groundwater recovery g 
wells equipped with pumps in the most contaminated portion of H-
the aquifer, near the Caldwell Trucking Company Site. 
Groundwater would be pumped to an air stripper that would be <=> 
constructed at the Caldwell Trucking Company Site (see tj 

vo 
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Figure 3-8). Treated groundwater would be discharged to the 
Passaic River. The proposed partial pumping would not lower the 
water table in the vicinity of the spring, which would continue 
to discharge contaminants to the southern tributary of Deepavaal 
Brook. 

The groundwater extraction scenario consists of pumping 
groundwater from within the 10,000 ug/L TCE contour in Zones B 
and C. Four wells would intercept groundwater in Zone B, and 
three wells would intercept groundwater in Zone C. The total 
pumping rate from all wells would be approximately 0.24 MGD. 

To treat the extracted groundwater, an air stripper would be 
constructed at the Caldwell Trucking Company Site. Piping would 
be installed from the recovery wells to the air stripper. The 
air stripper is the same type as described for Alternative 3, 
except that the air stripper would be approximately 45 feet tall 
and 2.5 feet in diameter. Discharge piping would be installed 
between the air stripper and the Passaic River. 

Administrative controls, such as groundwater use restrictions in 
the affected area, would also be implemented. The 
administrative controls would be necessary to prevent the use of 
contaminated groundwater. 

4.6.2 Short-Term Effectiveness 

Administrative controls would reduce the risks posed by in-house 
use of contaminated groundwater. The risks posed by the spring 
discharge would not be reduced. Contaminant concentrations in 
the area of influence of the pumping wells would be reduced; 
however, the proposed extraction system would not actively 
remediate the aquifer beyond the 10,000 ug/L TCE contour. 
Aquifer restoration would proceed at the same natural rate as 
the no-action alternative. It would take approximately 12 years 
to reduce influent TCE concentrations from approximately 
10,000 ug/L to 5,000 ug/1* 

There would be no risks to the general public during 
implementation. Protective equipment would be needed for 
workers who might contact contaminated groundwater. As to 
environmental concerns, pumping within the 10,000 ug/1 TCE 
contour may lead to a drawdown in the water . table in some 
wetland acreage throughout the 12-year period. 

4.6.3 Long-Term Effectiveness and Permanence 

This alternative would be effective in reducing groundwater ^ 
contaminant concentrations within the 10,000 ug/1 TCE contour in > 
Zones B and C; This alternative would not be effective in ^ 
mitigating further migration of the groundwater contaminant ^ 
plume or reducing contaminant concentrations beyond the o 
10,000 ug/1 TCE contour. Administrative controls would ensure ^ 
that groundwater in the study area is not used for a public or „ 
private water supply. Groundwater contaminant concentrations 
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beyond the area of influence of the extraction wells should 
decrease with time through natural flushing and degradation of 
contamination in the aquifer. It would take at least several 
hundred years for contaminant concentrations to reach - levels 
suitable for drinking water. This alternative would not be 
effective in reducing surface water contaminant concentrations, 
because the contaminated spring would still discharge to the 
southern tributary of Deepavaal Brook. The potential negative 
impacts on the wetlands would be reversed after the pumping 
stops. 

At the completion of the remedial action, the treatment system 
would be dismantled, the well pumps removed, and the wells 
sealed. 

Groundwater monitoring would be performed to monitor the natural 
flushing of the aquifer and to determine the effectiveness of 
the proposed groundwater pumping scenario. The discharge from 
the air stripper to the Passaic River would also be monitored. 

SARA requires a periodic review of remedial actions, at least 
every 5 years, for as long as hazardous substances that may pose 
a threat to human health and the environment remain at the site. 
If it is determined that the action no longer protects human 
health and the environment, further remedial actions would need 
to be considered. 

4.6.4 Reduction of Toxicity, Mobility, or Volume 

Air stripping would reduce contaminant concentrations in the 
extracted groundwater. The toxicity, mobility, or volume of 
contaminants not intercepted by the recovery wells would not be 
reduced. 

4.6.5 Implementability 

The evaluation of this criterion is the same as for 
Alternatives 3, 4, and 5, except that the piping requirements 
are somewhat different. The underground piping is not as 
extensive; however, piping would still need to be buried beneath 
private property and community roadways. Underground utility 
lines would still need to be crossed. In addition, the 
discharge from the air stripper would require NJPDES compliance 
monitoring. Obtaining access to residential locations and 
private property is the major factor affecting implementability. 

4.6.6 Compliance with ARARs 
o 

The evaluation of this criterion is the same as for ĉ  
Alternative 3, except that contaminant-specific ARARs for 
exposure to the spring discharge would not be met. Similarly, ^ 
wetland ARARs may not be met. *-• 

o 
»-• 
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4.6.7 Overall Protection of Human Health and the Environment 

The potential risks to human health from the ingestion of 
contaminated groundwater would be reduced through implementation 
of administrative controls, such as groundwater use restrictions 
in the study area. This alternative would reduce contaminant 
concentrations within the 10,000 ug/1 TCE contour. Groundwater 
contaminant concentrations beyond the area of influence of the 
extraction wells would not be actively remediated. The risks to 
human health from wading in the small pool area which discharges 
to the southern tributary of Deepavaal Brook are not affected by 
this alternative. The wetlands may be adversely impacted. 
However, this impact is not as widespread and may be of shorter 
duration than that in alternatives 3, 4, and 5. Eventually, 
groundwater and surface water contaminant concentrations should 
decrease with time through natural flushing and degradation of 
contaminants in the aquifer. It would take at least several 
hundred years for contaminant concentrations to be reduced to 
Federal and state MCLs. Estimated lifetime cancer risks 
associated with exposure (ingestion and inhalation) to 
groundwater following implementation of this alternative, are 
provided in Table 4-4. 

4.6.8 State Acceptance 

This criterion will be evaluated within the RI/FS review 
process. 

4.6.9 Community Acceptance 

This criterion will be evaluated after the comment period, for 
the RI/FS report and the proposed plan. However, the community 
would most likely have reservations about excavating in local 
roads to install the required underground piping. Owners of 
private property, where wells and underground piping are to be 
installed may have strong reservations concerning this action. 

4.6.10 Costs 

The capital cost of this alternative is estimated to be 
$2,018,000. Annual O & M costs are estimated to be $178,600 
(years 1 through 12) and $14,600 thereafter. The total present 
worth of this alternative, for a 30-year period, is 
approximately $3,696,000. Detailed costs are presented in 
Appendix D. 

4.7 ALTERNATIVE 7 - PUMPING OF GROUNDWATER BARRIER WELLS 
• AND DISCHARGE TO THE PASSAIC RIVER O 

> 
Alternative 7 was evaluated, using the criteria listed in 
Table 4-1. The following section provides a description of the o 
alternative and the results of the evaluation. 2 

00 
to 

R33293 -163-



TABLE 4-4 

TOTAL POTENTIAL CARCINOGENIC RISK - EXPOSURE TO GROUNDWATER 
PARTIAL GROUNDWATER EXRACTION AND TREATMENT 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
( y e a r s ) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

Zone 

A 

1 . 6 x 1 0 - 3 

6 . 1 x 1 0 - 4 

3 . 7 x 1 0 - 4 

2 . 5 x 1 0 - 4 

2 . 1 x 1 0 - 4 

1 .6x10-4 

1 .4x10-4 

1 .2x10-4 

1 .1x10-4 

B 

8 . 8 x 1 0 - 3 

4 . 8 x 1 0 - 3 

3 . 2 x 1 0 - 3 

2 . 3 x 1 0 - 3 

2 . 0 x 1 0 - 3 

1 . 7 x 1 0 - 3 

1 . 5 x 1 0 - 3 

1 . 4 x 1 0 - 3 

1 . 3 x 1 0 - 3 

C 

9 . 0 x 1 0 - 3 

5 . 7 x 1 0 - 3 

4 . 0 x 1 0 - 3 

3 . 0 x 1 0 - 3 

2 . 6 x 1 0 - 3 

2 . 2 x 1 0 - 3 

2 . 0 x 1 0 - 3 

1 . 8 x 1 0 - 3 

1 . 7 x 1 0 - 3 

D 

1 . 2 x 1 0 - 3 

2 . 1 x 1 0 - 3 

2 . 2 x 1 0 - 3 

2 . 0 x 1 0 - 3 

1 . 9 x 1 0 - 3 

1 . 8 x 1 0 - 3 

1 . 8 x 1 0 - 3 

1 . 7 x 1 0 - 3 

1 . 7 x 1 0 - 3 

Note: Includes risks associated with ingestion and 
inhalation of the average groundwater indicator 
contaminant concentrations predicted by the modeling 
effort. Assumptions and calculations are the same as 
those presented in the Offsite RI Report 
(Ebasco, 1989). 

n 
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4.7.1 Description 

This alternative involves installation of groundwater barrier 
wells equipped with pumps. Groundwater from the leading edge of 
the contaminant plume would be pumped and discharged to the 
Passaic River. Pumping of the barrier wells would not affect 
the spring that discharges to the southern tributary of 
Deepavaal Brook. 

The groundwater extraction scenario consists of four wells at 
four locations (See Figure 3-9). The wells would intercept 
groundwater in Zones C and D, at the leading edge of the 
contaminant plume in an attempt to prevent further contaminant 
migration beyond the barrier wells. The total pumping rate from 
all wells would be approximately 0.76 MGD. Piping would be 
installed between the barrier wells and the Passaic River. 

Since the extraction wells are located at the leading edge of 
the contaminant plume, it is assumed that, at least initially, 
treatment of the groundwater would not be required prior to 
discharge to the Passaic River. However, as groundwater 
contaminants migrate from more heavily-contaminated areas toward 
the extraction wells, the contaminant concentrations are 
expected to increase and groundwater treatment would be required 
in the future. 

Administrative controls, such as groundwater use restrictions in 
the affected area, would also be implemented. The 
administrative controls would be necessary to prevent the use of 
contaminated groundwater. 

4.7.2 Short-Term Effectiveness 

This alternative would reduce the risks posed by further 
groundwater contaminant migration beyond the study area. Risks 
posed by the spring discharge would not be reduced. The 
proposed extraction system would not actively remediate the 
aquifer, and aquifer restoration would proceed at the same 
natural rate as for the no-action alternative. 

There would be no risks to the general public during 
implementation. Protective equipment may not be needed for 
workers, since the wells and piping would be installed at the 
edge of the contaminant plume in an area of little-to-no 
contamination that is attributable to Caldwell Trucking 
Company/General Hose Products, Inc. 

n 
4.7.3 Long-Term Effectiveness and Permanence t̂  

This alternative would be effective in mitigating further o 
migration of the groundwater contaminant plume beyond the study 2 
area. It would not be effective in mitigating groundwater 
contamination within the study area. However, administrative <=> 
controls would ensure that groundwater in the study area is not oo 
used for a public or private water supply. Groundwatei '•̂  
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contaminant concentrations should decrease with time, through 
natural flushing and degradation of contaminants in the aquifer. 
It would take at least several hundred years for contaminant 
concentrations to reach levels suitable for drinking water. 
Residual groundwater contaminant concentrations, with time would 
be similar to the No-Action Scenario (see Appendix C). 

Groundwater treatment would be required in the future, as 
contaminant concentrations in the extracted groundwater would 
increase with time. Computer modeling indicates that treatment 
would not be required for at least 40 years (Appendix C). 
However, the modeling effort assumed that there are no other 
sources of groundwater contamination within or in the vicinity 
of the study area. As previously discussed, there are several 
identified or potential sources that have adversely affected 
groundwater quality. These sources are located within the study 
area itself and beyond the study area to the south, west, and 
southwest. Municipal Well No. 7, located upgradient of the 
site, is contaminated. Municipal Well No. 2, located west of 
the study area was removed from service in the early 1980s. 
There are also numerous ECRA studies being conducted in the 
study area and early reviews suggest that several of these 
reveal soil and groundwater contamination. As shown in 
Figure 3-10, which illustrates other contamination centers in 
the vicinity of the study area, it is clear that no arrangement 
of wells can intercept all contaminant paths. 

This alternative would not be effective in reducing surface 
water contaminant concentrations because the contaminated spring 
would still discharge to the southern tributary of Deepavaal 
Brook. 

Groundwater monitoring would be performed to monitor the natural 
flushing of the aquifer and to determine if the proposed wells 
act as a barrier for contaminant migration beyond the study 
area. The discharge to the Passaic River would also be 
monitored. When contaminant concentrations attain the allowable 
discharge limits, as determined by a NJPDES permit, treatment of 
extracted groundwater would be required. 

SARA requires a periodic review of remedial actions, at least 
every 5 years, for as long as hazardous substances that may pose 
a threat to human health and the environment remain at the site. 
If it is determined that the action no longer protects human 
health and the environment, further remedial actions will need 
to be considered. 

4.7.4 Reduction of Toxicity, Mobility, or Volume 
n 

o This alternative does not employ treatment to reduce the 2 
toxicity, mobility, or volume of contaminants. The proposed 
barrier wells would prevent future site-associated (Caldwell 
Trucking Company/General Hose Products, Inc.) contaminant 

00 
migration beyond the study area. However, it would not prevent ui 
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contaminant migration from other sources that are known to exist 
in the area. 

4.7.5 Implementability 

The technologies proposed for pumping and discharge to surface 
water are demonstrated and commercially available. The barrier 
wells would need to.be installed on private property. Obtaining 
access to residential locations is the major factor affecting 
implementability. Underground piping between the barrier wells 
and the Passaic River would need to be installed beneath private 
property and roadways. Private property would need to be 
restored, and road pavement would need to be replaced where the 
pipe trenches were excavated. It is likely that the proposed 
pipelines would cross existing utility lines buried beneath 
private property and roads. The discharge to the Passaic River 
would require monitoring to determine compliance with NJPDES 
permit limits. 

Administrative controls can be implemented by state and local 
officials. 

4.7.6 Compliance with ARARs 

This alternative would not comply with ARARs based on ingestion 
of groundwater. Groundwater use restrictions would need to 
comply with NJAC 7:9-7 and 7:9-9, which contain requirements 
for well drilling, pumping installation, and sealing of 
abandoned wells. 

The discharge to the Passaic River must be monitored for the 
mass of each pollutant, the volume of effluent, and frequency of 
discharge, as required in 40 CFR 122.41. Monitoring require
ments, including test methods, quality control, sample preserva
tion, containers, and holding times in 40 CFR Parts 122 and 1365 
are also applicable. 

State ARARs include surface-water quality standards 
(NJAC 7:9-4), wastewater discharge requirements (NJAC 7:9-5), 
and NJPDES regulations (NJAC 7:14A). 

Groundwater monitoring should be performed in accordance with 
40 CFR 264, Subpart F standards for groundwater monitoring. 

4.7.7 Overall Protection of Human Health and the Environment 

The future potential risks to human health from the ingestion of Q 
contaminated groundwater would be reduced through implementation ^ 
of administrative controls, such as groundwater use restrictions 
in the study area. The proposed barrier wells would prevent _ 
future groundwater contamination beyond (downgradient of) the -̂' 
study area if it were not for other sources. The risks to human 
health from wading in the small pool area which discharges to 2 
the southern tributary of Deepavaal Brook, would not be affected « 
by this alternative. Eventually, groundwater and surface-water 
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contaminant concentrations would decrease with time, through 
natural flushing and degradation of contaminants in the aquifer. 
It would take at least several hundred years for contaminant 
concentrations to be reduced to Federal and state MCLs. 

4.7.8 State Acceptance 

This criterion will be evaluated within the RI/FS review 
process. 

4.7.9 Community Acceptance 

This criterion will be evaluated after the comment period for 
the RI/FS report and the proposed plan. However, the community 
would likely have reservations about excavating in local roads 
to install the required underground piping. Owners of private 
property where wells and underground piping are to be installed 
may have strong reservations concerning this action. 

4.7.10 Costs 

The capital cost of this alternative is estimated to be 
$1,508,000. Annual O & M costs are estimated to be $137,600. 
The total present worth of this alternative, for a 30-year 
period, is approximately $3,623,000. These costs do not include 
future costs for groundwater treatment. Detailed costs are 
presented in Appendix D. 

4.8 COMPARATIVE ANALYSIS OF ALTERNATIVES 

In the previous sections, the remedial alternatives were 
individually assessed against the nine criteria used for 
detailed analysis. This section provides a comparative 
analysis, in tabular form, used to evaluate the relative 
performance of each alternative in relation to each specific 
evaluation criterion. This analysis is shown on Table 4-5. The 
purpose of the comparative analysis is to identify the 
advantages and disadvantages of each alternative relative to one 
another. 

n 
> 

o 
o 
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TABLE 4 - 5 

COMPARATIVE ANALYSIS OP ALTERNATIVES 
CALDWELL TRUCKING COMPANY OFFSITE PS 

A l t e r n a t i v e 1 
Mo Action Hl th Hon i to r ing 

A l t e r n a t i v e 2 
Groundwater Use 

R e a t r i c t i o n s and Surface 
Water Cont ro l 

A l t e r n a t i v e 3 
Groundwater Pumping, 

Trea tnen t a t the Caldwell 
Trucking Coapany SitOt and 

Discharge to the Passa ic 
River 

Alternative 4 
Groundwater Punping, 

Treatment at 3 Locations, 
and Discharge to the 

Passaic River 

Alternative 5 
Groundwater Pumping, 

Treatment Hear 15 Hell 
Locations, and Discharge 

to Surface Water 

Description 

Mo remedial measures 
implemented. Ongoing 
monitoring. 

Restrict groundwater use 
through administrative 
controls. Fill spring and 
drainage pathway with 
crushed stone/soil cover. 
Ongoing monitoring. 

Collect groundwater and 
treat at one location 
using air stripping. 
Ongoing monitoring. 
Restrict groundwater use 
through administrative 
controls. 

Collect groundwater and 
treat at 3 locations using 
air stripping. Ongoing 
monitoring. restrict 
groundwater use through 
administrative controls. 

Collect groundwater and 
treat at 15 locations 
using air stripping. 
Ongoing monitoring. 
Restrict groundwater use 
through administrative 
controls. 

Short-Term Effectiveness 

0\ 

I 

a Ho risks to public from 
sampling activities. 

• Protective equipment 
required for workers. 

• 

• 

• 

• 

No risks to public from 
installation. 
Protective equipment 
required for workers. 
May take 1 month to 
install. 
Hill not affect wetland 
recharge. 

e No risks to public from 
installation. 

• Protective equipment 
required for workers. 

• Hould take over 100 
years to completely 
restore the aquifer, 

e Aquifer drawdown during 
pumping and treatment 
would affect wetland 
areas. 

Same as Alternative 3. e Same as Alternative 3. 
e Air blowers would 

generate noise and 
would be close to 
private residences. 
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TABLE 4-5 
COMPARATIVE ANALYSIS OP ALTERNATIVES 
CALDWELL TRUCKING COMPANY OFFSITE PS 
PAGE TWO 

Alternative 6 
Partial Groundwater Pumping, Treatnent, and 

Discharge to Passaic River 

Alternative 7 
Pumping of Groundwater Barrier Hells and Discharge 

to the Passaic River 

Description 

Collect groundwater from within the 10,000 |J9/1 
TCE contour in Zones B and C and treat at one 
location using air stripping. Ongoing monitoring. 
Reatrlct groundwater use through adainiatratlve 
controls. 

Install groundwater barrier wells to prevent 
further plume migration beyond the study area, 
going monitoring. Restrict groundwater use 
through administrative controls. 

On 

Short-Terra Rffectiveness 

O 
I 

e No risks to public from installation. 
• Protective equipment required for workers. 
• Mould take approximately 12 years to reduce TCB 

concentrations to 5,000 |jg/l. 
• Aquifer drawdown during pumping and treatnent 

•ay affect wetland areas. 

e No risks to public from installation 
• Protective equipment may be required 

workers. 
for 

ssxo loo TVD 
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TABLE 4 - 5 
COMPARATIVE ANALYSIS OP ALTERNATIVES 
CALDWELL TRUCKING COMPANY OPFSITE PS 
PAGE THREE 

A l t e r n a t i v e 1 
Mo Act ion With Monitor ing 

A l t e r n a t i v e 2 
Groundwater Use 

R e s t r i c t i o n s and Surface 
Water Cont ro l 

A l t e r n a t i v e 3 
Groundwater Pumping, 

Treatment a t the Caldwell 
Trucking Company S i t e , and 

Di scha rge . to the Passa i c 
River 

Alternative 4 
Groundwater Pumping, 

Treatment at 3 Locations, 
and Discharge to the 

Passaic River 

Alternative 5 
Groundwater Pumping, 
Treatment Near 15 Hell 
Locations, and Discharge 

to Surface Hater 

I 
M 
-J 

I 

Long-Term Effectiveness and 

!• Hot effective in 
reducing groundwater 

1 contaminant 
concentrations. 

|e Aquifer restoration 
1 depends on natural 

flushing, attenuation. 
and degradation of 
contaminants. 

• Long-tern monitoring as 
1 needed. 

Permanence 

• Hot effective in 
reducing groundwater 
contaminant 
concentrations. 

• Aquifer restoration 
depends on natural 
flushing, attenuation. 
and degradation of 
contaminants. 

• Elimination of 
households at risk in 
the plume area and 
administrative controls 
would ensure that 
groundwater is not used 
as a potable water 
supply. 

• Not effective in 
reducing surface water 
contaminant 
concentrations, but 
would prevent exposure 
to contaminated surface 
water. 

• Long-term monitoring 
and maintenance as 
needed. 

s Reduces risks to human 
health and the 
environment by reducing 
groundwater contaminant 
concentrations and 
preventing spring from 
discharging to surface 
water, although it 
would take over 
100 years to reach 
Federal and state HCLs. 

e Excellent long-term 
equipment reliability 
based on performance of 
existing systems.d) 

e Long-term monitoring 
and OfcM required 

e Administrative controls 
would have to ensure 
that groundwater is not 
used as potable water 
supply. 

a. Same as Alternative 3 
e Requires more O&M than 

Alternative 3 

a Same as Alternative 3 
e Requires more OtM than 

Alternatives 3 and 4. 

1 

06T0 TOO 1Y3 



• 

vo 
Ul 
Ul 

TABLE 4 - 5 
COMPARATIVE ANALYSIS OP ALTERNATIVES 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE FOUR 

A l t e r n a t i v e 6 
P a r t i a l Groundwater Pumping, Treatment , and 

Discharge to Pas sa i c River 

A l t e r n a t i v e 7 
Pumping of Groundwater B a r r i e r He l l s and Discharge 

to the Passa i c River 

Long-Term E f f e c t i v e n e s s and Persunence 

ro 
I 

Not effective in reducing groundwater 
contaminants beyond the 10,000 ug/1 TCE 
contour. 
Aquifer restoration beyond the 10,000 ug/1 TCE 
contour depends on natural flushing, 
attenuation, and degradation of contaminants. 
Long term O t M required. 
Not effective in reducing surface water 
contamination or risks from exposure to surface 
water. 
Excellent long-terra equipment reliability based 
on performance of existing systems.(1) 
Administrative controls would have to ensure 
that groundwater is not used as a potable water 
supply. 

Hot effective in reducing groundwater 
contaminant concentrations. 
Aquifer restoration depends on natural 
flushing, attenuation, and degradation of 
contaminants. 
Long-term monitoring and maintenance required. 
Hot effective in reducing surface water 
contamination or risks from exposure to surface 
water. 
Administrative controls would have to ensure 
that groundwater is not used as a potable water 
supply. 
Treatment of contaminated groundwater would be 
required in the future (at least 40 years until 
treetment needed). 
Hay prevent further mgiration of contaminant 
plume. 
Hill not address existing groundwater 
contamination that is attributable to other 
source(s). 
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TABLE 4 - 5 
COMPARATIVE ANALYSIS OP ALTERNATIVES 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE FIVE 

A l t e r n a t i v e 1 
Ho Act ion With Monitor ing 

A l t e r n a t i v e 2 
Groundwater Use 

R e s t r i c t i o n s and Sur face 
Hater Cont ro l 

A l t e r n a t i v e 3 
Groundwater Pumping, 

Trea tnent a t the Caldwell 
Trucking Company S i t e , and 

Discharge to the Passa i c 
River 

Alternative 4 
Groundwater Pumping, 

Treatment at 3 Locations, 
and Discharge to the 

Passaic River 

Alternative 5 
Groundwater Pumping, 

Treatment Hear 15 Well 
Locations, and Discharge 

to Surface Hater 

Reduction of Toxicity, Mobility, or Volume 

a Ho reduction of 

toxicity, mobility, or 
volume since no 
treatment employed. 

• Ho reduction of 

toxicity, mobility, or 
volume since no 
treatnent employed. 

a Pumping would reduce 
mobility and volume of 
groundwater plume. 

a Toxicity reduced by 
treatment. 

e Sane as Alternative 3. a Same as Alternative 3. 1 

Inplementability 

I 

a No remedial measures 
implemented. 

!• Groundwater monitoring 
can be performed using 
existing wells. 

a Administrative controls 
can be implemented by 
state and local 
officials. 

• Relatively easy to 
implement. 

e Technologies are 
demonstrated and 
commercially available. 

e Pumping wells located 
on IS parcels of 
private property. 

• Piping installation 
requires excavation on 
private property and 
local roads. 

• Piping would cross 
buried utility lines. 

a One discharge 
compliance point. 

e Administrative controls 
can be Implemented by 

state and local 
officials. 

a Same as Alternative 3 
with following 
exceptions. 

Underground piping 
not as extensive as 
for Alternative 3. 
Three discharge 
compliance points. 
Air strippers 
located on private 
property. 

• Same as Alternative 3 
with following 
exceptions. 

Underground piping 
not as extensive. 
Air strippers would 
be installed on 
private property in 
the main residential 
area. 
Fifteen discharge 
compliance points. 
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TABLE 4 - 5 
COMPARATIVE ANALYSIS OF ALTERNATIVES 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE SIX 

A l t e r n a t i v e 6 
P a r t i a l Groundwater Pumping, Treatment, and 

Discharge to Passa ic River 

A l t e rna t ive 7 
Pumping of Groundwater Bar r ie r Wells and Discharge 

to the Passaic River 

Reduction of Tox ic i t y , Mobi l i ty , or Volume 

• Toxicity of pumped groundwater reduced by 
treatment. 

• No reduction of toxicity, mobility, or volume 
beyond 10,000 yg/l TCE contour. 

• Same as Alternative 2. 
• Barrier wells would prevent future 

groundwater contaminant plume. 
migration of 

Implementabi l i ty 

-J Technologies are demonstrated and commercially 
available. 
Pumping wells located on seven parcels of 
private property. 
Piping intallation requires excavation on 
private property and local roads. 
Piping would cross buried utility lines. 
One discharge compliance point. 
Administrative controls can be implemented by 
state and local officials. 

Technologies are demonstrated and commercially 
available. 
Barrier wells located on four parcels of 
private property. 
Piping installation requires excavation on 
private property and local roads. 
Piping would cross buried utility lines. 
One discharge compliance point. 
Administrative controls can be implemented by 
state and local officials. 
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TABLE 4 - 5 
COMPARATIVE ANALYSIS OF ALTERNATIVES 
CALDWELL TRUCKING COMPANY OPFSITE PS 
PAGE SEVEN 

A l t e r n a t i v e 1 
Ho Act ion With Monitor ing 

A l t e r n a t i v e 2 
Groundwater Use 

R e s t r i c t i o n s and Sur face 
Hatar Con t ro l 

A l t e r n a t i v e 3 
Groundwater Punplng, 

Treatment a t the Caldwell 
Trucking Company S i t e , and 

Discharge to the Pas sa i c 
River 

Alternative 4 
Groundwater Pumping, 

Treatment at 3 Locations, 
and Discharge to the 

Passaic River 

Alternative 5 
Groundwater Pumping, 

Treatment Near 15 Well 
Locations, and Discharge 

to Surface Hater 

Compliance with ARARs 

a Contaainant-specific 
ARARs would not be met. 

• Location and action-
specific ARARS not 
applicable. 

e Would not comply with 
contaminant-specific 
ARARs for ingestion of 
groundwater. 

e Would meat contaminant-
specific ARARs 
concerning spring 
diversion discharge. 

e Would meet all other 
ARARs. 

a Would take several 
hundred years to comply 
with contaminant-
specific ARARs for 
ingestion of 
groundwater. All other 
ARARs, except wetlands. 
would be met. 

a Would take several 
hundred years to comply 
with contaminant-
specific ARARs for 
ingestion of 
groundwater. All other 
ARARs, except wetlands. 
would be met. 

• Hould take several 
hundred years to comply 
with contanlnant-
specific ARARs for 
ingestion of 
groundwater. All other 
ARARs, except wetlands. 
would be met. 

en 
I 

Overall Protection of Human Health and the Environemnt 

• Risks to human health 
1 and the environment not 

changed. 

a Risks to huswn health 
reduced by 
administrative controls 
and control of 
contaminated spring 
water. 

• Risks to the 
environment not 
changed. 

• Hill not affect wetland 
recharge. 

e Groundwater contaminant 
concentrations would be 
reduced but it would 
take over 100 years to 
reach MCLs. 

e Administrative controls 
would restrict 
groundwater use. 

• Risks associated with 
spring discharge would 
be reduced. 

• Hetland areas would be 
adversely affected. 

e Same as Alternative 3. • Same as Alternative 3. 
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TABLE 4 - 5 
COMPARATIVE ANALYSIS OF ALTERNATIVES 
CALDWELL TRUCKING COMPANY OFFSITE PS 
PAGE EIGHT 

A l t e r n a t i v e 6 
P a r t i a l Groundwater Pumping, Treatment , 

Discharge t o P a s s a i c River 
and 

Alternative 7 
Pumping of Groundwater Barrier Hells and Discharge 

to the Passaic River 

Compliance with ARARs 
J_ 

• Hould not meet contaminant-specific ARARs for 
ingestion of groundwater or exposure to spting 
discharge. 

a All other ARARs would be met. 

a Hould not meet contaminant-specific ARARs for 
ingestion of groundwater or exposure to spring 
discharge. 

a All other ARARs would be met. 

Overall Protection of Human Health and the Environment 

0 \ 

Administrative controls would restrict 
groundwater use. 
Groundwater contaminated concentration reduced 
only in area of influence of pumping wells 
(10,000 ug/1 TCE contour). 
Risks associated with spring discharge would 
not be changed. 
Risks to the environment not changed. 
Hay affect wetland environments. 

Administrative controls would restrict 
groundwater use. 
Barrier wells may prevent future site 
associated groundwater contamination beyond the 
study area. 
Hill not address groundwater contamination that 
is attributable to another source(s). 
Risks associated with spring discharge would 
not be changed. 
Risks to the environment not changed. 
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TABLE 4 - 5 
COMPARATIVE ANALYSIS OF ALTERNATIVES 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE NINE 

A l t e r n a t i v e 1 
No Action With Monitor ing 

A l t e r n a t i v e 2 
Groundwater Use 

R e s t r i c t i o n s and Surface 
Hater Cont ro l 

A l t e r n a t i v e 3 
Groundwater Pumping, 

Treatment a t the Caldwell 
Trucking Company S i t e , and 

Discharge to the Passa ic 
River 

Alternative 4 
Groundwater Pumping, 

Treatment at 3 Locations, 
and Discharge to the 

Passaic River 

Alternative 5 
Groundwater Pumping, 
Treatment Near IS Hell 
Locations, and Discharge 

to Surface Hater 

-J 
I 

state Acceptance 

a Hill be resolved in the 
RI/FS review process. 

• Same as Alternative 1 a Same as Alternative 1 a Same as Alternative 1. a Same as Alternative 1. 

Community Acceptance 

• Hill be evaluated after 
comment period for 
RI/FS report and 
proposed plan. 

• Same as Alternative 1 
• Comnunity will favor 

reducing or eliminating 
the number of 
monitoring wells as per 
access agreements. 

a Same as Alternative 1 
a Comnunity may have 

reservations about 
excavating in local 
roads. 

• Owners of property 
where wells and 
pipelines are located 
may have strong 
reservations concerning 
this action. 

a Same as Alternative 1. 
e Community may have 

reservations about 
excavating in local 
roads. 

a Owners of property 
where wells, pipelines. 
and air strippers are 
located may have strong 
reservations concerning 
this action. 

a Same as Alternative 1. 
a Community may have 

reservations about 
excavating in local 
roads. 

a Owners of private 
property where wells. 
pipelines, and air 
strippers would be 
installed would most 
likely have a strong 
opposition to this 
action. 

Costs 

Capital 

Annual 0 t M 

Present Horth* 

$30,000 

$15,000 

$261,000 

$105,000 

$15,000 

$335,000 

$6,699,000 

$314,900 

$11,540,000 

$5,754,000 

$332,600 

$10,867,000 

$7,703,000 

$452,900 

$14,666,000 

• Present worth based on a 30-year project life, 5 percent discount rate, and zero inflation rate. 
(1) Equipment - 20 to 30 years; piping - greater than 50 years. 
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TABLE 4-5 
COMPARATIVE ANALYSIS OF ALTERNATIVES 
CALDWELL TRUCKING COMPANY OPFSITE FS 
PAGE TEN 

Alternative 6 
Partial Groundwater Pumping, Treatment, and 

Diacharge to Passaic River 

Alternative 7 
Pumping of Groundwater Barrier Wells and Discharge 

to the Passaic River 

State Acceptance 

la Same as Alternative 1. la Same as Alternative 1. 

Community Acceptance 

a Same as Alternative 1. 
• Community may have reservations about 

excavating in local roads, 
a Owners of property where wells and pipelines 

are located may have strong reservations 
concerning this action. 

Same as Alternative 1. 
Community may have reservations about 
excavating in local roads. 
Owners of property where wells and pipelines 
are located may have strong reservations 
concerning this action. 

-J 
00 

Costs 

Capital 

Annual O t H 

Present Worth* 

$2,018,000 

$178,600(2)/l4,600(3) 

$3,696,000 

$1,508,000 

137,600 

$3,623,000 

* Present worth based on a 30-year project life, 5 percent discount rate, and.zero 
Inflation rate. 

(i> Equipment - 20 to 30 years; piping - greater than 50 years.-
(2) Years 1 through 12. 
(3) Years 13 through 30. 
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APPENDIX A 

GENERAL HOSE PRODUCTS, INC. 
VOLUME CALCULATION - SOIL CONTAMINATION 
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RISK ASSCSSHENr SfRCAIiSHCEI - EXPOSURES IHROUGH HOUSEHOLD USC Of CfJOUNIiWAICR 

SHE NAME! 
LOCAIION: 
M I E I 

CMWELL IRUCKINC 
ESSEX COUNIT, MEM JEftSEV 
12/07/88 

HMARt INDICES AND IMCftCIIENIAL CANCER RISKS ARE CALCULATED D> IHIS SPREADSIIEEI. 
IHO EXroSIM Routes ARE CONSIDERED: INGESIION OF GROUNDUAIER AND IWMLAIION OF 
VOLATIirS URINS SNOKRIM. ASSUHPIIONS ARE OUUINED fElON. 

EXPOSURE SCENARIO NUNKR I DEIERHINE GROUNHIAIER aEANUP GOALS 

REFERENCES: EPA, OCrOKR I98 i 
FOSTER, El AL. , 1787 
D0NI6IAN, El AL. , NOVENKR, 1983 
EPA, JUL* n , i m 

INGESIIOHI DOSE • (C x IR x AFI/W 

WHERE; C ' GROUNDWATER CDNCENIRAIION IHG/L) 
IR - INGESIION RATE ILIIERS/HAf) 
AF = AISORPTION FRACIION (SECIHAL FRACIIONI 
W • DODf WEIGH! (KG) 

INHALATION: DOSE > (S X IR)/<W X R« X lOEAl X (Ds » EXF(-Ra X Dt)/Ra - EXP(Ra X (Ds - Dt l ) /Rol 

WHERE! S ' VOLATILE ORGANIC CHENICAl GENERATION RATE (UG/CUDIC HEIER/NIN) 
IR c INHALATION RATE (LIIERS/SEC) 
D< < SHOWER DURATION (NINI 
Ro < AIR EXCHANGE RATE <I/HIN) 
B( ' TOTAL DURATION IN SHOWER ROON <NIN> 
DW ' MDV WEIGHT (KG) 

(SEE CALCU.AIION SHEET FOR SUPPLEMENTAL EOUAIIONS) 

ENIER INPUT PARAflETERS: 

INGESTION! ADUT EXPOSURE 

INHALATION! 

IR! 
AF! 
MH 

«! 

IR! 
IW! 
Df! 
Dtl 
R*: 
sv: 
Dw: 
R: 

2 
1 

70 

ADa i EXPOSURE 

20 
70 
IS 
20 

.0083 
12 
70 

.000082 

CONVERSION 
FACIOR ' 

.028S7H3 

d! 
Is: 
Tl! 
Is! 
NI: 
N2: 
T; 
FR: 

I 
2 

293 
318 

.982 

.M& 
293 

10 

80^0 TOO 7VD 



RISK ASSESSMENT SPREADSHEEI 

CALDWELL TRUCKING 

EXrOSUtE SCENARIO NUIDCR I 

HOUSEHOLD USE OF GROUNDWATER (PAGE 21 

CALCULATE DOSES! 

DCNICAL 

TRICHLOROETHENE 
CHLOROFORII 

GV CONCEN. 

(HG/L) 

9.<734e-5 
3.34IU-5 

NOLFCIiLAR 
WEIGHT 

I3I.S 
119.38 

HENflrS LAW 
CONSTANT 

9. If-3 
2.Bae-3 

HA5S TRANSFER 
COEFFICIENT IKAI) 

i . 4B098 r l 
1.46935*1 

INGESTION 

DOSE 

2.70i?t-i 
9.544»-7 

INHALAIION 

DOSE 

I.5559*-* 
S.4S40e-7 

CALCULATE INCREKENTAL CANCER RISK! 

CHEMICAL 

TRICHLOROETHENE 

CMLOROFORH 

INGESIION 
DOSE 

2.70«7e-< 
9.544«-7 

INHALATION 
DOSE 

I.5559P-* 
3.4540e-7 

POIENC* 
FACIOR ING. 

l . l e - 2 
t. lF-3 

POIENCr 
FACTOR INH. 

l . 3 e - 2 
8.l»-2 

CANCER 
RISK INO. 

2.9774e-8 
5.8231»-9 

CANCER 
RISK INK. 

2.0227e-e 
4.4l77e-8 

CANCER 
RISK 

S.0O0O(-8 
S.0000«-8 

TOTAL RISK l.0O00*-7 

DETERMINE GROUNDWATER ACTION LEVELS! 

CARCINOGENIC RISK ' lr-7 

CHENICAL 

TRlCNtOMETNENE 

CaOROFORN 

NWtDEROF 

CARCINOGENS 

1 
1 

TARGET 

RISK 

5» 8 
St-9 

INGESTlOHAL 
DOSE 

2.70»7e-4 
9.5459e-7 

GW ACTION LEVEL 

(UC/LI 

9.4734e-2 
3.34l l»-2 

lOTAL le-7 

6030 TOO IVO 



RISK ASSESSMENT SPREADSIEET - EXPOSURES THROUGH HOUSEHOLD USE OF CROUNHUAIER 

SITE NAME! 
LOCATION! 
DATE! 

CALDWELL TRUCKING 
ESSEX COUNir, NEW JERSET 
12/07/88 

H A ; A R I INDICES AND INCREHENIAL CANCER RISKS ARE CALCULATED DT THIS SPREADSHEET. 
TWO EXPOSURE ROUTES ARC CONSIDERED! INGESTION OF GROUNHWAIER AND INHALAIION OF 
VOLATILES DURING SHOWERING. ASSUNrilONS ARE OUTLINED DElOW. 

EXPOSURE SCENARIO NUMBER 2 DEIERHINE GROUNDWATER aEAN-UP GOALS 

REFERENCES! EPA, KTOBER 1981 
FOSTER, E I A L . , 1987 

DONIGIAN, ET A L . , NOVENDER, 1981 
EPA, JULT 2 9 , 1 9 8 i 

INGESIION! DOSE = (C X IR X AF)/ tW 

WHERE! C = GROUNDWATER CONCCNIRAIION (MG/L) 
IR •> INGESTION RATE ( l I T E R S / H A n 
AT • ADSORf TION FRACTION (KCIMAL FRACTION) 
DW ' DODT HEIGHT (KG) 

INHALAIION! HOSE ' (S X I R ) / ( n i X Ra X I0E4) X (Ds « EXP(-Ra X Dt ) /Ra - EXr (R i X (Ds - D t ) l / R a l 

WHERE! S • VOLATILE ORGANIC CHEMICAL GENERATION RATE (UC/CUDIC HCIER/HIN) 
IR ' INHALAIION RATE (LIIERS/SEC) 
Dt > SHOWER DURATION (NIN) 
R« • AIR EXCHANGE RATE ( l / M I N ) 
81 • TOTAL DURATION IN SHOWER ROOM (MINI 
DW < DODF WEIGHT (KG) 

(SEE CALCULATION SHEET FOR SUFfLEHENTAL EQUATIONS) 

ENTER INPUT PARAMETERS! 

INGESTION! AtULI EXPOSURE 

INHALAIION! 

IRI 
ATI 
Ml! 

«! 

IR! 
Ml! 
»«! 
Dt! 
Ral 
SV! 
.... 

2 
1 
70 

ADULT EXPOSURE 

20 
70 
IS 
20 

.0083 
12 
70 

OTZo TOO IVD 

CONVERSION 
FACIOR = 

.02857143 

d! 
It! 
II! 
Is! 
NI! 
N?! 
T! 
FR! 

I 
2 

293 
318 
.982 
.iii 
293 
10 



RISK ASSESSNFNT STREADSHCEI - HOUSEHOLD USC OF GROUNIiUAIER (PAGE 2) 
CALDWELL TRUCKING 
EXFflSURE SCENARIO NUHHft 2 

CALCULATE DOSES! 

CHEMICAL 

TRICHLOROETHENE 
CHLOMFORN 

GW CONTEN. 
(MG/L) 

9.47341. 4 
3.34IIV-4 

MOLECULAR 
WEIGHT 

131.S 
119.38 

HtNRTS LAW 
CONSTANT 

9.U-3 
2.B8r-3 

MASS TRANSFER 
COEFFICIENT IKA I ) 

l . 4 B 0 9 8 e l 
l . 4«933« . | 

INGESIION 

DOSE 

2.70A7r 3 
9 . 5 4 « » - * 

IMIAIAI ION 

DOSE 

1.5559»-S 
3 .4540»-» 

CALCULATE INCREHENIAL CANCER RISK! 

CHEMICAL 

TRICHLOROETHENE 
CHLOROFORM 

INGESTION 
DOSC 

2.70«7e-5 
9.54iP-i 

INHALATION 
DOSE 

l . 3 3 5 9 » - 5 
5 . 4 5 4 0 » - * 

POIENt t 
FACTOR ING. 

l . l e - 2 
*. l i>-3 

POIEHCr 
FACTOR INH. 

l.3«-2 
8. l»-2 

CAHCFR 
RISK ING. 

2.9774»-7 
S.823lr-8 

CANCER 
RISK INH. 

2.0227e-7 
4.4I77e-7 

CANCER 
RISK 

5.0000.-7 
5.000«»-7 

TOTAL RISK .OOOOe-i 

DETERMINE GfiOUNWAIER ACTION LEVELS! 

CARCINOGENIC RISK = le-A 

CHEMICAL 

TRICHLOROETHENE 
CHLOROFORM 

NUMDCROF 
CARCINOGENS 

1 
1 

TARGET 
RISK 

5e-7 
5e-7 

INGESTlONAL 
DOSE 

2.70*7e-5 
9.5459e-« 

nw ACTION LEVEL 

(UC/l) 

9.4734e 1 

3.341le- l 

TOTAL l e * 

I tJO 100 IHO 



RISK ASSESSMENT STDEADSHIET - IXfOSURES IHROUGH IIOUSEIiaH USE Of Cf.(lUN|iWAIER 

SITE NAME! CAIHHCIL TRUCKING 
LOCATION! ESSEX COUNTY, NEW JCRSCT 
DATE! 12/07/88 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED DT THIS SPRCADSItET. 
TWO EXPOSURE ROUTES ARE CONSIPEREti! INGESTION OF GROUNDWATER AND INHALAIION OF 
VOLATILES DURING SinWERING. ASSUMPTIONS ARE OUTLINED DELOW. 

EXPOSURE SCENARIO NUMDER 3 DETERMINE GROUNDWATER aEAN-UP GOALS 

REFERENCES: EPA, OCTOBER i i u 
FOSIER, ET AL., 1987 
DONIGIAN, ET AL., NOVENDER, 1983 
EPA, JUIT 29, 198i 

INGESTION! POSE = (C K IR X AF>/DH 

WHERE! C = GRGUNDWAIER CONCFNTRATION (MG/LI 
IR =• INGESIION RATE l l l IERS/DAn 
AF ' ABSCRPIION FRACTION (KCIMAL FRACTION) 
DW ' DODF WEIGHT (KG) 

INHALAIION: DOSE = (S x IR)/(DW X R-i X lOEt) X IDs ( EXr(-Ra X Dt)/R4 - EXPiRo X (Ds - Dl))/R<i) 

WHERE! S ' VOLAIIIE ORGANIC CHENICAL GENERATION RATE lUG/CUDIC MEIER/MIN) 
IR ' INHALAIION RAIL (LIIERS/SCC) 
Bt ' SHOWER DURATION (NIN) 
R« ' AIR EXCHANGE RAIE (l/MIN) 
Pt ' lOIAL DURATION IN SHOWER ROOM (NIN) 
BW ° BODY WEIGHI (KG) 

(SEE CAICUATION SHEEI FOR SUPPIERENIAL EOUAIIONS) 

ENTER IIPUT PARANEIERS: 

INGESIION: ADULT EXPOSURE 

INHALATION; 

IR! 
AF! 
BW! 

ON! 

IR! 
BW! 

Ds! 
Dt: 
Rq; 
SV! 
»W! 

2 
1 

70 

ADULT EXFDSUFiE 

20 
70 

15 
20 

.0083 
12 
70 

CONVERSION 
FACTOR > 

d! 
Is! 

Ti: 
Is! 
Ml! 
M2: 
I! 
FR! 

.02857143 

293 
318 

.982 

.A l t 
293 

10 

ZTZO TOO 7VD 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROtJNUUAIlR (lACE 2) 
CMDWELL TRUCKING 
EXPOSURE SCENARIO NUHKR 3 

CAICULAIE DOSES! 

CHEMICAL 

TRICHLOROETHENE 
CHLOROFORN 

GW CONCEN. 
(MO/L) 

9.4734.-3 
3.34llr-3 

MOLECULAR 
WTIGHI 

131.5 
119.38 

HENRYS LAW 
CONSTANI 

9.IP-3 
2.88f-3 

MASS IliANSFFR 
CnCFFICIENI (KAI) 

l.4B0VBrl 
1.44935.1 

INGESTION 

DOSE 

2.7047.-4 

9.54A.-5 

INHALATION 
DOSE 

1.5559.-4 
5.4540.-5 

CALCULATE INCREMENTAL CANCER RISK! 

CHENICAL 

IRICHLOROEIHENE 
CNLOROFORN 

INGESIION 
POSE 

2.7047.-4 
9.544.-5 

INHALAIION 
DOSE 

1.5539.-4 

5.4540.-5 

POTENCY 
FACIOR ING. 

I . I . 2 
4.I .-3 

POTENCY 
FACTOR INH. 

1.3.-2 
8.I.-2 

CANCER 
RISK ING. 

2 . 9 7 7 4 . A 
5.8231.-7 

CANCER 
RISK INH. 

2.0227.-4 
4.4177. 4 

CANCER 
RISK 

3.0000.-4 
5.0000.-4 

TOTAL RISK I.0000.-5 

K1FRMINE GROUNDUAIER ACIION LEVELS! 
CARCINQGCNIG RISK = I.-5 

CHENICAL 
NUMDER DF 
CAK-CINOGENS 

lARGFI 
RISK 

INGESIIONAL 
DOSE 

GW ACIION lEVFL 
(IIG/l) 

TRICHLOROETHEIC 
CNLOROFORN 

5. 4 
5 . 4 

2.7047.-4 

9,5459. 5 

9.47JJ6.0 
3.34108.0 

TOIAL I.-5 

£120 TOO 'ViO 
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RISK ASSESSMENT SPREADSHEET - EXPOSUKS THROUGH HOUSEHOLD l l f l OF GROUNDWAIER 

SITE NAME! * CALDWELL IftUCKIHG 
LOCAIION! ESSEX COUNTY, NEW JERSEY 
P A T E : 12/07/88 

HAZARD INDICES AND INCRENCNIAL CANCER RISKS ARE CAICUAIEP BY THIS SFREAPSHFET. 
TWO EXPOSURE ROUTES ARE CONSIKRED; INGESTiaN OF GROUNDWATER AND INHALAIION OF 
( n i A I I L E S DURING SHOWERING. ASSUMFIIONS ARE OUTLINED DELOW. 

EXPOSURE SCENARIO NUMDER 4 DETERMINE GROUNDWATER aEAN-UP COALS 

REFERENCES: EPA, OCTOBER 1984 
FOSTER, EI AL., 1987 
DONIGIAN, ET AL.. NOVEMBER, 1983 
EPA, JULY 2 9 , 1984 

INGESTION! DOSE ' (C X IR X AF)/DW 

WHERE! C - GROUNDWATER CONCENTRATION (MG/l ) 
IR =• INGESIION RAIE (LIIERS/DAY) 
AF ' ABSORPTION FRACIION (PECIMAL FRACTION) 
BW = BODY WEIGHI (KG) 

INHALATION: DOSE = (S X IR)/(BW X R4 X tOE4) X (Ds I EXP(-R4 X DD/Ro - EXP(R4 X (Ds - Dt ) ) /R . i ) 

WHERE! S ' VOLATILE ORGANIC CHENICAl GENERATION RATE (UG/CUDIF H U f K / m H ) 
IR ' INHALATION RATE (LITERS/SEC) 
Bf ' SHOWER DURATION (NIN) 
R« < AIR EXCHANGE RATE ( l / H I N ) 
Pt « TOTAL DURATION IN SHOWER ROOM (NIN) 
DW ' BODY WEIGHI (KG) 

(SEE CALCULATION SHEET FOR SUPPIEHENTAL EOUAIIONS) 

ENIER INPUT PARANEIERS! 

INGESTION! ADULI EXPOSURE 

INHALATION: 

IR: 
AT! 
»W! 

«! 

IR! 
BW! 
Ds! 
Pt: 
Ro: 
SV! 
BW! 
R! 

2 
1 

70 

ADULI EXraSURE 

20 
70 
15 
20 

.0083 
12 
70 

.000082 

CONVERSION 
FACIOR ° 

.02857143 

d: 
Is! 
Tl ! 
Is! 
NI! 
K ; 
T: 
FR! 

293 
318 

.982 

.414 
293 

10 

frT20 TOO TVD 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROIINHUAIER (PAGE 
CALDWELL TRUCKING 
EXPOSURE SCENARIO NUMBER 4 

CALCULATE DOSES! 

CHEMICAL 

IRICHLOROEIHENE 
CHLOROFORN 

GW CONCEN. 

( H 6 / L ) 

9.4734.-2 
3.341I.-2 

MOLECULAR 
WEIGHI 

131.S 
119.38 

HENRYS LAW 
CONSTANI 

9.1.-3 
2.88.-3 

MASS TRANSFER 
COEFFICIENT IKAI ) 

1,48096.) 
1.44935.1 

INGESIION 

DOSE 

2.7047.-3 
9.544.-4 

INHALATION 

DOSE 

1.5559.-3 
5.4540.-4 

CALCULATE INCREMENTAL CANCER RISK! 

CHENICAL 

TRICHLOROETHENE 

CHLOROFORN 

INGESTION 

DOSE 

2.7047.-3 
9.544.-4 

INHALAIION 

DOSE 

1.5559.-3 
5.4540.-4 

POTENCY 
FACTOR ING. 

1 . 1 . - 2 
4.I.-3 

FOIENCY 
FACTOR INH. 

I.3.-2 
8.I.-2 

CANCER 
RISK ING. 

2 . 9 7 7 4 . 5 
5.823I.-4 

CANCER 
RISK INH. 

2.0227.-5 
4.4177.-5 

CANCER 
RISK 

5.0000.-5 
5.0000.-5 

TOIAL RISK 1,0000.-4 

KIERMINE GROUNDWATER ACTION LEVELS; 

CARCINOGENIC RISK : I . - 4 

CHENICAL 

NUMBER OF 

CARCINOGENS 

TARGET 

RISK 

INnESIIONAL 

DOSE 

GW ACIION LEVEL 

lUG/L) 

TRICHLOROEIHENE 

CHLOROFORM 
5.-5 
5.-5 

2.7047.-3 
9.5459.-4 

9.47334.1 
3.34108.1 

TOTAL le-4 

5120 100 W 
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APPENDIX F 

VALUES FOR DETERMINATION OF NJPDES PERMIT OF NJPDES PERMIT TOXIC EFFLUENT LIMITATIONS 
(Conccnlraliuns 4rc in niUruKrinn per liter unlcs» uil ierwltc n o u d ) 

m 
31 
t n 
m -< 
TJ o m 
in 
3J 
c 

• t ~ m w 
Chemical 

Acenaphthene 

Acrolein 
Acrylonitr i le 
AMr in - Dieldrin 

AlOrin ' 
Diclchin 

Anl i inony 
Arsenic ( i r i vakn l 
inorganici 

A i bc i l o t 
BenieiM 
Bcni idina 
BciyUitim 
Cadmium** 
Carhoo Tclr#chlorlde 
Cblor4an« 

Chlorlf i^leil Benxcn«> 
Muaochiarohcnicn* 
Trlchlurobenienct 
T«|rachlarol»«ni«n« 

Maximum Values for Protection 
of Aquatic Life 

Frcsliwatcr 

1.700 

21 
7,SS0 

3 0 

aooi9* 
1,600 

440 

— 
5,300 

3,S00 
$.3 

aou* 
3S,200 

0.0043* 

2S0 

Saltwater 

710 

55 

— 

1 3 
0 0 0 1 9 * 

— 

508 

— 
5,100 

— 
~ 
4.5* 
50.000 

aoo40* 
139 

Maximum Values for Prulectiun 
of Potable Water Supplies 

l o ' 'Cancer Rish 

._ 
— 
a 0 5 8 

0.074 n ( / l 
0.071 ng / l 

— 

2.2 ng / l 
30.000 fibers/1 

a£6 
0.12 ng / l 
3.7 ng / l 

— 
0 4 0 

0.46 ng/ l 

(Sec belowl 

Toxicity 

— 
320 

— • 

... 
— 
146 

_. 
— 
~ 
— 
— 
10 

— 
— 

488 

38 

oa 
U l 
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(9 
Ul 

iS 

Pentachlurubcnicne 
Hexaclilurubcnienc 

Chlorinated Ethanes 
Chloructlianc 
l , l -0 |ch loroc thane 
1,2-Dichloroclhane 
l , l , l :T( ich l«roeihane 
l,1.2:Tri<;h|arae|hane 
1,1,1,2-Teiracliloroediane 
1,1,2.2-Tclrachloroclhan 
Penlafhiproclhane 
Hcxachiorocihanc 

. p i l o f i na tcd Naphthalenes 
.. Qi lor inated Phenols 

, 3:Chlorophciiol 
4-Chlorophenol 
2.3-Dichlutoplicnul 
.2,$-Dichlorpphcnul 
2.6-Dichlorophenol 
3.4-Dichlorophenol 
2,4,5-Trichloruphenol 
2.4.frTrichlarophenol 
2,3,4.6-Telrachloropheiiol 
2,3,5.6^TeUachloruphciiol 
2-Methyl-4 chlorophcnol 
3-Melhyi- 4-chl orophcnol 
3-Metiiyl 6-chlurophcnal 

ChlortMlkyi E ihc r i 
bis (chlotomcihyl) 
ether 

Bis (2-chluroediyl) 
ether 

74 

0.72 ng / l 

20.000 
18.000 
9,400 
9,320 
2.^00 
1,100 

540 
'1.600 

113.000 
31,200 

9,020 
281 
940 

7.5 

0.94 

a6 

an 

1.9 

— 

18.4 m i 

29,700 

2.6 m g / l 

970 

30 

1.2 

440 

238,000 

00038 ng / l 

6.03 

8 

e220 TOO IVD 
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m 

m 
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Uis (2-(hlaraisuprapyi) 

ellicr 
Chloroform 
2Chlorophet)ol 
Chromium 

Trivalent 
Hexavalcnl 

Copper 

Cyanide (free C N | 

DOT and Mcubol i te* 
DDT 
TOE 
DDE 

Dichlurobenicncs 
Olchlorubeniidines 
DIt ldoioelhylcnes 

l . l -OichiufocthyUne 

1,2 Oichlofoclhylcnc 
2,4-Dichloropbenul 
Uithloropropai^es 
Dichlorupropenes 
2,4-Dime thylphcnul. 
2,4-Oini(rot«tu«ne 
l,2-OiphenyUiyilr4tlnc 
Endosulfait 
Endrin 
ElhylbcnieiM 
Fluoranthene 
llaloethcrs 
Halomcihancs 

Broniumclliane 
Cliiuromclhane 

3 4 7 

28,900 
4.380 

44 
029* 

5 6 * 

3.5* 

OOOIO* 

0 6 
1.050 

763 

-. 
11.600 

365 

5.700 

244 

2.120 

230 

270 

a 056* 

00023* 

32.000 

3,980 

122 

11.000 

— 
... 

10.300 

18* 
4.0* 

30 

0.0010* 

3.6 

14 
1.970 

._ 
224.000 

3.040 

790 

~ 
590 

— 
00087* 

0.0023* 

430 

16 

— 
6.400 

0 1 9 

— 

_. 
... 
~ 
— 

O024 ng/l 

— 
— 
O0I03 

~ 
0.033 

... 
— 
— 
on 
42 ng/l 

— 
... 
-
-
... 
a 19 

— 
— 

I70nig/I 

50 

— 
200 

— 
~ 
~ 
400 

~ 
-
— 

3.09 mg/l 

— 
87 

— 
— 
— 
74 

1 
14 mg/1 

42 

— 
-

m 
3) 
CO 
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oa 
U l 

O 

2 

Uichloromcthane 
Brumudichluromclhane 

Ttibtomometliane 
Olchlorodifluoromelhane 
Trichlorofluoromelhaiie 
Telrachloromelhane (See 
Carbon Tetrachloride) 

Mixtures of halomethanes 
Heptaclilor 
Hcxachlorobuladiene 
llcxchlorocycluhexane 

( I ICI I , BHC) 
Lindane (gamma-HCII) 
HCM (mixture of 
Isomers) 

alpha-IICII 
b e t a l l C H 
iech-IICII 
d c l u H C M 
eps i lun l iC I I 

llcxachlorocyclopentadiene 
Isophorone 
Lead** 
Mercury 
Naphthalene 
i<lickcl** 
Nlt iubcniene 
Nilrophcnuls 

Munuii i t tuphci iol 
Oii i i troplienul 
Trinltroplienol 
2,4^Diiiilro^o^crct«l 

00038* 
9.3 

0.080* 

100 

O0036* 
32 

0.16 

034 

5.2 
117.000 
0 7 5 * 
000057* 
620 
56* 
27.000 
230 

7.0 
12,900 
25 
0.025* 
2,350 
7 .1 * 
6,680 
4,850 

0.28 ng / l 
0 4 5 

18.6 ng / l 

9.2 ng/1 
16.3 ng / l 
12.3 ng/ l 

-

(See below) 

— 
— 

-

206 
5.2 m g / l 
50 
144 ng/1 

13.4 
19.8 ing / l 

70 

13.4 

S320 TOO IVD 

CO 

m 

I 
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31 
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Nitrosamines 
N-Nitrosudimeihyiamine 
NNi l rosodlelhylamine 
N-Nitrosodl-n-bulylamlne 
N-NlirosodlphenylamirM 
N Nilrosopyrrolldine 

Penlachlorophenol 
Phenol 
Phthalate Esters 

Oinwihyl Phihalaic 
Diethyl PhthalaU 
Oibu iy l Phthalate 
Di-2 c lhylhexyl Phthalate 

Polychlorinated Biphenyls 
(PCBs) 

Polynuclear Aromatic 
Hydrocarbons (PAHs) 

Selenium 
Selenlt* (Inorganic) 
Sclenaic (inorganic) 

Silver 
Teuacldoroelliylcne 
Thallium 
Toluene 
Toxaphene 
Trlchloroelhylene 
V iny l Chloride 
Zinc 

5,850 

.014* 

3,300.000 

3.2 
2.560 
3 

34 
5.800 
2.944 

0.030* 

~ 

35* 
760 
a i2 
840 
40 
17.500 
0013* 
45.000 

300 

54* 
— 
2.3 
450 
2.130 
5,000 
a070 
2,000 

1.4 ng/l 
0.8 ng/l 
6.4 ng/l 
4.9 
16.0 ng/l 
_ 
-

— 
~ 
— 

O.079ng/1 

2 8 ng/l 

— 
— 
— 
— 
-
1.01 mg/l 
3.5 mg/l 

313 mg/l 
350 mg/l 
34 mg/l 
15 mg/l 

~ 

— 

m 
31 
CO 

O 

m 
31 

t o 

10 

50 
0.8 
— 
— 
0.71 ng/l 
2.7 
2.0 

l .« 
14.3 mg/l 

— 
— 

47* 58* 

*24-bour average 
* * A | hardness of 50 m g / l as (-aCO., (or Frcshwaur Ai)uatic Life 
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U l 

9ZZ0 TOO 7V0 Si: 



NEW JERSEY PDES RULES 851:0633 

ard for toxic discharges as set forth in 
N.J.A.C. 7:9-5.10. and where applicable. 
40 CFR Section 125.3. Is not exceeded. 

1. Where any iubstance(s) listed in Ap
pendix F. are discharged by any source 
over any 24-hour psnod in an amount that 
exceeds the amount (W) calculated in 
accordance with the procedure specified in 
this subsection, the discharger shall make 
all reasonable efforts to mitigate the dis
charge of the substance(s) and shall notify 
the Department in writing, within 30 days, 
of the remedial measures it proposes to 
take. 

2. Where any substance(s) listed in Ap
pendix F are discharged by any source 
over any 24-hour period in an amount that 
is less than the amount (W) calculated in 
accordance with the procedure specified in 
(e)2 of this section, the discharger shall 
not exceed the more stringent of: 

i. The levels reported in their NJPDES 
permit application for those substances; or 

ii. Any other applicable effluent 
limitations. 

3. The limitation (W) established 
through use of the following formula(e) 
shall apply only when the Department, 
through more rigorous scientific analysis 
(including where applicable, bioassays) 
does not establish revised effluent limita
tions in conformance with the wasteload 
allocation procedures in N.J.A.C. 7:9-5.6. 
The Department reserves the right to set 
toxic effluent limitations for existing dis
chargers in conformance with such waste-
load allocation procedures. 

i. For effluent discharges into surface 
waters of the State with essentially one 
dimensional flow (stream discharge): 

W = 0.0864 x C x Q 
W = The maximum total weight in 

kilograms per day (kg/d) which may be 
discharged by the treatment works of any 
pollutant listed in Appendix F, over any 
24-hour period. 

C = The values for determination of 
NJPDES permit toxic effluent limitations 
in micrograms per liter (ug/1) of any 
pollutant listed in Appendix F. 

Q = The seven day. 10 year, low flow in 
cubic meters/second (m'/sec) of the re
ceiving stream immediately downtream of 
the treatment works outfall. 

ii. For effluent discharges into surface 
waters of the State with essentially multi
dimensional flow: 

W = 0.0864 X C X Q« x S 
W = The maximum total weight in 

kilograms per day (Kg/d) which may be 

discharged by the treatment works of any 
pollutant listed in Appendix F. over any 
24-hour period. 

C = The values for determination of 
NJPDES permit toxic effluent limitations 
in micrograms per liter (ug/I) of any 
pollutant listed in Appendix F. This con
centration cannot be exceeded at the wa
ter surface at the point indicated as S in 
figure 1. 

Qe = The effluent discharge flow rate of 
the treatment works in cubic meters per 
second (m'/scc). 

S *• The dilution factor of the effluent 
at the surface as shown in figure I. S shall 
be calculated based on the type of diffuser 
as follows: 

(1) For multiport diffusers: 

s 

s 

« 0 . 

For 

' 1 . 

; ' ( i ^ 
i:. 

a 
S-ll t i 
,-)"0/.-

(T 

,'31 

ou 
v i 

''V 

'Jet 
.5) 

v> 

4:::: 
, : • , ' • 

\zzz 
.'J I 

:n 

' u • |_ 

g « GiaMtinonal aciticriuon cnnjan: •viiic'i 
ij eq-j3i to •i.iO meten ?er ssscnj squire 
im sec- I. 

i D » V.ii uiiTe.'mce between ih: :r-.'c:;;c r i -
vi[y 01 Jie scvssc uiii il-.t s:e.:::'i; z:i-
VIt\- •;!' u:e :r;;:vjw »iicr. 

D • Srec;;;i; iijvuv oi 'Jie lewi;; , 
y • Dcp'l to ouii'ail in inciers rr. I tncaured 
Irom ihe ccntcriir.s ut' uv; i!i::usor port 
to the mean lo'*' uac ewvjcj.n. 
q « Disc.iarC!; volume per -.inii l.*nC'Ji of .iiiTuier 
im- scci. 
L " Utiei.'i 01 iiiTujer umt in netcn m i . 

7:14A-3.15 Duration of ceruin DSW 
permits 

(a) On or before June 30. 1981. any 
permit issued to a discharger in a primary 
industry category (see Appendix E): 

1. Shall meet one of the following 
conditions: 

i. Expire on June 30. 1981; 
ii. Incorporate effluent standards and 

limitations applicable to the discharger 
which have been promulgated or approved 
under Sections 30Ub)(2)(C). and (D). 
304(b)(2), and 307(a)(2) of the Federal 
Act or Section 4 of the State Act; or 

iii. Incorporate the "reopener clause" 
required by N.J.A.C. 7:14A-3.13(c)l and 
Sections 301(b)(2)(A), (C), (D). (E), and 
(F) of the Federal Act and Section 6 of 
the State Act. 

2. Shall not be written to expire after 
June 30. 1981 unless the discharger has 

submitted to the Department the informa
tion required bv N.J.A.C. 7:|4A-3.2 and 
10.3. 

(b) After June 30. 1981 a permit may 
be issued for the full term if the permit 
includes effluent limitations and a compli
ance schedule to meet the requirements of 
Sections 301(b)(2)(A). (C). (D), (E). and 
(F) of the Federal Act and Section 6 of 
the State Act whether or not applicable 
effluent limitations guidelines have been 
promulgated or approved. 

(c) A determination that a particular 
discharger falls within a given industrial 
category for piirposes of setting a permit 
expiration date under (b) above is not 
conclusive in that industrial category for 
any other purposes, and does not prejudice 
any rights to challenge or change that 
inclusion at the time that a permit based 
on that determination is formulated. 

7:14A-3.16 Disposal of pollutants into 
wells, into DTWs or by land application 

(a) When a part of a discharger's pro
cess wastewater is not being discharged 
into surface waters of the State or contig
uous zone because it is disposed into a 
well, into a DTW, or by land application 
thereby reducing the flow or level of pollu
tants being discharged into surface waters 
of the State, applicable effluent standards 
and limitations for the discharge in a 
DSW permit shall be adjusted to reflect 
the reduced raw waste resulting from such 
disposal. Eflluent limitations and stan
dards in the permit shall be calculated by 
one of the following methods: 

1. If none of the waste from a particular 
process is discharged into surface waters 
of the State, and effluent limitations 
guidelines provide separate allocations for 
the process shall be eliminated from calcu
lation of permit effluent limitations or 
standards. 

2. In all cases other than those de
scribed in (a)l above, effluent limitations 
shall be adjusted by multiplying the efflu
ent limitation guidelines to the total waste 
stream by the amount of wastewater flow 
to be treated and discharged into surface 
waters of the State and dividing the result 
of the total wastewater flow. Eflluent limi
tations and standards so calculated may 
be further adjusted under 40 CFR Part 
125. Subpart D to make them more strin
gent if discharges to wells. DTWs or by 
land application change the ch»>-i'-'<"r or 
treatability of the pollutants lis-
charged to receiving waters. 

n 
> 

o 
o 
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851:0634. STATE WATER LAWS 

i. This method may be algebraically 
expressed as: 

P = E X N/T (where P is the permit 
effluent limitations. E, is the limitation 
derived by applying eifluent guidelines to 
the total waste stre:im.' N Is the 
wastewater flow lo be treaied and dis
charged to surface waiers o( the State, 
and T is the total wastewater rlow). 

(b) Subsection (a) above shall not apply 
to the extent that promulgated effluent 
limitations guidelines: 

1. Control concentrations of pollutants 
discharged but not mass; or 

2. Specify a different specific technique 
for adjusting effluent limitations to ac
count for well injection, land application, 
or disposal into DTWs. 

(c) Subsection (a) above does not alter 
a discharger's obligation to meet any more 
stringent requirements established under 
N.J..A.C. 7:14A-2.5. 2.6. 3.10, 3.11 and 
3.13. 

7:14A-3.17 Criteria and standards for 
the New Jersey Pollutant Discharge Elimi
nation System 

(a) Criteria and standards for technol
ogy-based treatment requirements in per
mits; The criteria and standards for the 
imposition of technology-based treatment 
requirements in DSW permits shall be as 
set forth in 40 CFR Subpart A, under the 
authority of Sections 4 and 6(0 of the 
State Act. 

(b) Criteria for issuance of permits to 
aquaculture projects; Under the authority 
of Sections 4 and 6(0 of the State Act, the 
criteria for issuance of permit to aquacul
ture projects shall be as set forth in 40 
CFR Part 125. Subpart B. 

(c) Criteria for extending compliance 
dates for facilities installing innovative 
technology: Under the authority of Sec
tions 4 and 6(0 of the State Act. the 
criteria for extending compliance dates for 
facilities installing innovative technology 
shall be as set forth in 40 CFR Part 125. 
Subpart C. 

(d) Criteria and standards for determin
ing fundamentally different factors; Un
der the authority of Sections 4 and 6(0 of 
the State Act. the criteria and standards 
for determining fundamentlaly diff'erent 
factors shall be as set forth in 40 CFR 
Part 125. Subpart D. 

(e) Criteria for determining alternative 
etflueni limitations for the thermal compo
nent of a discharge: Under the authority 
of Sections 4 and 6(0 of the State Act, the 

criteria for determining alternative efflu
ent limitations for the thermal component 
of a discharge shall be as set forth in 40 
CFR Part 125, Subpart H. 

(0 Criteria applicable to cooling water 
intake structures; Under the authority of 
Sections 4 and 6(0 of the State Act the 
criteria applicable to cooling water intake 
structure shall be as set forth in 40 CFR 
Part 125. Subpart 1. 

(g) Criteria for extending compliance 
dates; Under the authority of Sections 4, 
6. and 7 of the State Act, extensions of the 
1977 deadline in Section 301(i)(l) and (2) 
of the Federal act for compliance with 
certain treatment requirements may be 
granted as described in 40 CFR 125. Sub
part J. 

(h) Criteria and standards for best man
agement practices; Under the authority of 
Sections 4 and 6(0 of the State .Act the 
criteria and standards for best manage
ment practices for ancillary industrial ac
tivities shall be set forth in 40 CFR 125, 
Subpart K. 

(i) Criteria and standards for imposing 
conditions for the disposal of sewage 
sludge; Under the authority of Sections 4 
and 6(0 of the State .\ct, the criteria and 
standards for imposing conditions for the 
disposal of sewage sludge shall be as set 
forth in 40 CFR 125. Subpart L. 

SUBCHAPTER 4. ADDITIONAL 
REQUIREMENT'S FOR AN INDUSTRI
AL WASTE MANAGEMENT F\CIL-
ITY 

7:14 A-4.1 PurpoM 
This subchapter establishes the require

ments for compliance with the State Act 
concerning hazardous waste as defined in 
Section 1.9 for owners and operators of an 
industrial waste management facility as 
described in N.J.A.C. 7;14A-4.2. 

7:14A-4.2 Scope 
(a) Specific inclusions; An industrial 

waste management facility (IWMF) 
treats, stores, or disposes of hazardous 
waste which is received exclusively from 
intercompany and intrastate sources and 
includes the following: 

I. Wastewater treatment units which 
are subject to regulation under Section 
402 or 307(a) of the Federal Act and that: 

i. Receive, and treat or store an influent 
wastewater which is a hazardous waste; or 

ii. Generate, store, or treat a wastewater 
treatment sludge or residue which is a 
hazardous waste: and 

iii. .Meet the definition of "tank". 
2. The treatment, storage or disposal of 

hazardous waste in a surface impound
ment; and 

3. A land treatment facility for hazard
ous waste: and 

4. Injection wells that dispose of hazard
ous waste, and associated surface facilities 
that treat, store, or dispose of hazardous 
waste. However, the owner and operator 
with a UIC permit shall be deemed to 
have a IWMF permit for the injection 
well itself provided there is compliance 
with the requirements of N.J.A.C. 7:|4A-
4.5(a)1. 

5. Notwithstanding the provisions of 
(a) I above, an IWMF may receive haz
ardous waste from intrastate/intercom-
pany sources provided that; 

i. A modification of the NJPDES/DSW 
or SIU permit is obtained pursuant to 
N.J.A.C. 7:14A-2.12;and 

ii. The hazardous waste is used for the 
sole purpose of substitution for a chemical 
agent which is normally used in the 
IWMF wastewater treatment unit; or 

iii. The hazardous waste is received and 
used for the purpose of biologically seed-
ding a wastewater treatment unit. 

(b) Specific exclusions: The following 
exclusions to this subchapter are required 
to obtain a Hazardous Waste Facility 
(HWF) permit pursuant to N.J.A.C. 
7:26-12. 

1. Wastewater treatment unit which 
meet the requirements of (a)li through ii 
above but not (a)liii above because haz
ardous wastewater is received from inter
company or interstate sources: and 

2. A surface impoundment where haz
ardous wastes will remain at the facility 
site after closure is completed: and 

3. The treatment, storage or disposal of 
hazardous waste sludges in sludge drying 
beds and landfills. 

(c) General requirements: 
1. The owner or operator of an IWMF 

as described in (a)l above shall be deemed 
to possess a NJPDES/IWMF permit-by-
rule provided there is compliance with ttie 
s tandards specified in N.J..A.C. 
7;14A-4.6, unless the Department termi
nates eligibility for a permit-by-rule in 
accordance with N.J .A.C. 
7;14A-4.5(a)3ii. 

2. Where eligibility for an IWMF per
mit-by-rule has been terminated by the 
Department, the owner or operator of the 
IWMF shall apply for and is required to n 
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ject to N.J.A.C. 7:14A-10.5(a) shall ap
ply for a NJPDES permit at least 90 days 
prior to initiation of discharge. If a treat
ment works approval is required, submit
tal shall be made at least 90 days prior to 
initiation of final engineering design. 

2. Existing SlUs: Any person who dis
charges pollutants as an SIU and is sub
ject to N.J.A.C. 7;14A-10.5(a), as of the 
effective date of these regulations, shall 
apply for an SIU permit in accordance 
with the schedule in N.J .A.C. 
7;14A-I0.l(h)4. 

(c) Duty to reapply; Any SIU planning 
to continue discharging after the expira
tion of an SIU permit shall submit an 
application for renewal at least 180 days 
prior to expiration of the existing permit. 

7:14A-13.3 Conditions applicable to 
SIU permits 

(a) The following conditions apply to 
SIU permiu in addition to the require
ments in N.J.A.C. 7;14A-2.5. All condi
tions applicable to SIU permits shall be 
incorporated into the permit either ex
pressly or by reference. .A specific citation 
to these regulations shall be given in the 
permit. 

1. Prohibited discharges in accordance 
with 40 CFR Section 403.5. 

2. National Pretreatment Standards — 
Categorical Standards in accordance with 
the appropriate subpart of 40 CFR Chap
ter I, Subchapter N. 

3. Schedules for Compliance with Cate
gorical Standards in accordance with 40 
CFR Chapter I. Subchapter N. 

4. Local requirements which have been 
approved by the Department as part of the 
Pretreatment Program approval in accord
ance with 40 CFR Section 403.11. Local 
requirements may be approved where; 

i. Any discharge requirements of the 
municipality or the DTW are more strin
gent than State or Federal requirements, 
or 

ii. .Any discharge requirement is not a 
State or Federal requirement. 

5. Notify the DTW of a discharge 
which may cause interference in accord
ance with 403.12(0. 

6. Reporting and filing requirements in 
accordance with 40 CFR Section 403.12. 

7. Anv other requirements pursuant to 
40 CFR part 403. 

(b) All users of privately owned treat
ment works shall compiv at a minimum, 
with N.J.A.C. 7;l4A-3.l3(a)l3. 

7:14A-I3.4 Conditions applicable to all 
users of a DTW 

(a) No person or user of a DTW shall 
discharge into the DTW without the writ
ten authorization of the DTW. and unless 
in accordance with and as authorized by 
applicable Federal. State and local laws, 
regulations, ordinances, including regula
tions, contracts or ordinances of the DTW. 
This applies to all discharges including 
those from mobile sources as indicated in 
N.J.A.C. 7;14A-1.9. which defines a 
*'user" as including a mobile source. 

(b) Any such person or user shall have 
available for inspection a copy of said 
written authorization at the point of dis
charge at the time the discharge is taking 
place. 

(c) Any person or user of a DTW who 
willfully or negligently discharges into a 
DTW in violation of this subchapter may 
be subject to criminal prosecution under 
N.J.A.C. 58;10A-10f A discharge in vio
lation of this subchapter may be deemed 
as one not in conformity with an individ
ual NJPDES permit or a NJPDES Per
mit-by-rule, as the case may be, or, in an 
appropriate case, as a discharge without a 
NJPDES permit. 

7:14A-13.5 Permit-by-nile 
(a) All indirect dischargers which are 

not SIUs or which are not required by 
N.J.A.C. 7;14A-10.5(a) to obtain an indi
vidual NJPDES permit and which are 
authorized by the DTW pursuant to 
N.J.A.C. 7;14A-13.4(a) shall be deemed 
to possess a NJPDES pcrmit-by-rule and 
must comply with the standards specified 
in (c) below. 

(b) Termination of eligibility for a per
mit-by-rule. 

1. Based upon non-compliance with (c) 
below, the Department may terminate the 
eligibility of any indirect discharger for a 
permit-by rule. Where eligibility for a per
mit-by-rule has been terminated by the 
Department, the indirect discharger shall 
apply for and is required to obtain a 
NJPDES/SIU Permit in accordance with 
N.J.A.C. 7;14A-10.5(c). 

2. Whenever a DTW's-Pretreatment 
Program approval has been withdrawn 

based upon the criteria set forth in 
N.J.A.C. 7:14A-I3.8. all SIUs discharg
ing to the DTW will lose their eligibility 
for a permit-by-rule and will be required 
to obtain an individual NJPDES/SIU per
mit in accordance with N.J..AC. 
7:14A-10.1(h). 

(c) Standards for NJPDES/SIU Per-
mit-by-Rule. All indirect dischargers shall 
comply with the following: 

1. Standards for prohibited discharges, 
see N.J.A.C. 7:14A-13.3(a)l; 

2. Categorical pretreatment standards. 
see N.J.A.C. 7;14A-13.3(a)2: 

3. DTW ordinances, rules and regula
tions which have been approved by the 
Department, see N.J..A.C. 7:14A-I3.3-
(a)4. 

4. Water quality violations, see 
N.J.A.C. 7:14A-13.6; 

5. Sludge quality violations, see 
N.J.A.C. 7;14A-13.7: and 

6. Any other standards promulgated by 
the Department under the Pretreatment 
Act or State Act. 

7:14A-13.6 Water quality violations 
(a) No indirect discharger shall dis

charge into a DTW any pollutant in such 
quantities or concentration such that the 
discharge alone causes the DTW to exceed 
the values assigned to the toxic substances 
listed in Appendix F. 

(b) The following limitations shall apply 
in order to control gross pollution of sur
face waters by any of the pollutants listed 
in .Appendix F. The amount of any su'o-
stance listed in Appendix F which is dis
charged by any user shall not exceed the 
amount W determined by the equations 
listed below: 

I. For discharges into DTWs which dis
charge into surface waters of the State 
with essentially one dimensional flow 
(stream discharge); 

W = 0.0864 x C X 0 

ii. W = The maximum total weight in 
kilograms per day (kg/d) of a pollutant 
which may be discharged by an indirect 
discharger of any pollutant listed in .Ap
pendix F. over any 24 hour period. 
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iii. C = The values for determination of 
NJPDES permit toxic effluent limitation, 
in micrograms per liter (ug/1) of any 
pollutant listed in Appendix F. 

iv. Q = The seven da>. iO >ear. low flow 
in cubic meters/second (M'/sec) of the 
receiving stream immsaiateiy downstream 
oi the treatment works outfail. 

V. R = Erficiency o( a DTW to remove 
a toxic pollutant from the influent, com
puter according to the procedure in (c) 
below. 

2. For discharges into DTWs which dis
charge into surface waters of the State 
with essentially multi-dimensional flow: 

W 0.0864 X C X Q x S 

ii. W = The maximum total weight in 
kilograms per day (kg/d) which may be 
discharged by an indirect discharger of 
any pollutant listed in .Appendix F. over 
any 24 hour period. 

iii. C = The values for determination of 
NJPDES permit toxic eifluent limitations 
in micrograms per liter (ug/1) of any pol
lutant listed in .Appendix F. This concen
tration cannot be exceeded at the water 
surface at the point indicated as S (see 
N.J.A.C. ":14A-3.14(l)3ii). 

iv. Q = The effluent discharge flow rate 
of the treatment works in cubic meters per 
second (m '/sec). 

V. R = Efficiency of a DTW to remove 
a toxic pollutant from its influent, comput
ed according to the procedure in (c) 
below. 

vi. S = The dilution factor of the efflu
ent at the surface (see N.J.A.C. 7:14A-
3.14(l)3ii). 

iO Removal efficiency (R) may be cal
culated as follows; 

1. The Department will utilize existing 
DTW data in order to calculate R. 

2. An indirect discharger of a DTW 
may determine at its own expense the 
removal efficiency. The determination 
shall be made in accordance with this 
section. Computation of the removal effi
ciency of a DTW shall be based upon 
influent and etfluent operational data and 
any other information which demonstrates 
consistent removal of the pollutants in Ap
pendix F. This data shall meet the follow-
ing requirements; . 

i. The data shall be representative of the 
quality and quantity of average influent 
and eflluent flow of the system; 

ii. The data shall be obtained through 
composite samples taken on three consecu
tive working days. Each composite sample 
shall contain a minimum of 12 discrete 
samples taken at equal intervals and pro
portional to the flow over a 24 hour peri
od; and 

iii. Where the Department determines 
that a composite sample is not an appro
priate sampling technique, a grab sample 
shall be taken. Grab samples will be re
quired where the parameters being evalu
ated, such as cyanide and phenol, may not 
be held for any extended period because of 
biological or chemical decomposition. 

7:14A-13.7 Sludge quality violation 
(a) No indirect discharger shall dis

charge into a DTW any pollutant in such 
quantities or concentration such that the 
discharge alone cause the DTW to exceed 
the State's criteria or standards for the 
disposal of sludge. 

(b) The following limitations shall apply 
in order to control gross contamination of 
sludge by any of the pollutants listed in 
.Appendix B. 'The amount of any substance 
listed in Appendix B which is discharged 
by any user shall not exceed the amount 
W determined by the equations listed 
below. 

I. For all DTWs; 

W = 86.4 X C X V 

ii. W = The maximum total weight in 
kilograms per day (kg/d) which may be 
discharged by an indirect discharger over 
any 24 hour period. 

iii. C 3 Concentration, in milligrams 
per kilograms (mg/kg) of any Federal or 
State sludge disposal criteria or standard, 
for any pollutant listed in Appendix B. 

iv. V = Dry weight of sludge generated 
by DTW (kg/day). 

V. A = Efficiency of a DTW to accumu
late a toxic pollutant in its sludge from its 
influent, computed according to the proce
dure in (c) below. 

(c) Accumulation efflciencies (A) may 
be calculated as follows; 

1. The Department will utilize existing 
DTW data in order to calculate A. 

2. An indirect discharger of a DTW 
may determine at its own expense the 
accumulation efficiency. The determina
tion shall be made in accordance with this 
section. Computation of the accumulation 
efficiency of a DTW shall be based upon 
influent and sludge operational data plus 
any other information which demonstrates 
consistent accumulation of the pollutants 
in Appendix B. This data shall meet the 
following requirements; 

i. The data shall be representative of the 
quality and quantity of average influent 
flow and sludge generation of the system. 

ii. The data shall be obtained through 
composite samples on three consecutive 
working days. Each composite sample 
shall contain a minimum of 12 discrete 
samples taken at equal intervals and pro
portional to the flow over a 24 hour peri
od; and 

iii. Where the Department determines 
that a composite sample is not an appro
priate sampling technique, a grab sample 
shall be taken. Grab samples will be re
quired where the parameters being evalu-
ated. such as cyanide and phenol, may not 
be held for any extended period because of 
biological or chemical decomposition. 

7:14A-13.8 Criteria for withdrawal of 
Pretreatment Program approval 

(a) The Department may withdraw Pre
treatment Program approval when a 
DTW's program no longer complies with 
the requirements of this chapter and the 
DTW fails to take corrective action. Such 
circumstances include the following: 

1. When the DTWs legal authority no 
longer complies with the requirements of 
this chapter, including, but not limited to; 

i. Failure of the DTW to enact new 
legal authority where necessary; or 

ii. Action by the DTW's governing body 
limiting the DTW's legal authority. 

2. When the procedures of the DTW's 
program no longer complies with the re
quirements of this chapter, including but 
not limited to; 

i. Failure to exercise control over activi
ties required to be regulated, including the 
enforcement of National Categorical Pre
treatment Standards (40 CFR Chapter 1. 
Subchapter N); 

ii. Failure to comply with the public 
participation requirements of this chapter 
(N.J.A.C. 7;14A-80): 
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r l î s «H»0<?cessarY TO I'ocor̂ oroTV a rno^m oT 
sa-fefy iv̂  "fh^ a^sr^v^ Of "Nic major S>'TC 

confamrna'xrs Ci^c, -Htosc- +K<if or* p/<?.jc/ifar 
kraU coficpAfjTxfiW S -Hirouakoaf f^C crae^Y ^^^^)j 
CMor<rforrv\ HAS fUp (ou^jf ^rnaeAr n?«u«/̂ Me/Tr. 
TkcrcTorif 4Aff JiostaK ior(( b<f hca^J on cklofoTOif*̂ . 
Tk^ oleftiqA rvvw be ' ' - ' - i - ' ' S J r*v»y oc comwlê rpdf tumft a f/''ti( a n a 
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FILE NO. 

776 y 
BY 

• x c - r PAGEj OFc,. 

SJJBJECT: 
frc\^^\/\acy A:\r ^'\'-\pper D c ^ . ^ O ' t o r h a i 

^ 

CHECKED BY icuivcu O T : . J DATE: 
•^? 

U/i iv\a\ ^<. calcu^laHd a s -y 

\J.r. ' T ^ 
7^5 ib VN. h 
k^ - i ^ ' " I jG^iOoec] 0 , 0 7 s / b 

- Q. 'S^ ft-/s 

Pres^arc drop Corrclalic'\ fc- f^c selfcfed y^cldVij /via-/ 
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MODELING RESULTS 

The groundwater flow and contaminant transport model presented 
in the Caldwell Trucking Company Offsite Remedial Investigation 
Report was adopted to evaluate the effectiveness of contaminant 
removal from the existing aquifer with the use of extraction 
wells. This model was calibrated and applied to the no-action 
alternative in the RI and assumed that the regional and local 
groundwater were under steady-state conditions (Ebasco, 1989). 

For the complete groundwater extraction and treatment scenario, 
each projected extraction well was assumed to be pumped at a 
constant rate so that a steady-state groundwater condition could 
be reached under the pump-and-treat scenario. Based upon the 
measured hydraulic conductivities of the aquifer and the pumping 
rates of the existing production wells, the number of extraction 
wells was gradually increased until a reasonable drawdown at 
each pumping well was attained. 

The selection of the well locations was guided by the 
contaminant distribution in Zones A, B, C, and D and the 
potential accessibility of the land. The rationale for the well 
locations and quantity was to extract the maximum quantity of 
contaminated water from the aquifer, considering the aquifer 
capacity and land availability. Therefore, during the 
determination process described above, methods of trial and 
error, as well as engineering judgment, were emphasized. The 
final well locations were again modified after the contaminant 
distributions in the aquifer were simulated through the use of 
the temporarily projected well field. The purpose of this 
modification was to reduce the volume of the stagnant water in 
the aquifer and to ensure that the contaminant plume is confined 
within a limited area where the active pumping is imposed. 

Fifteen well locations were determined through the above 
procedure (Figure C-1). The grid coordinates for the well 
locations, the pumping rates, and the water systems to be pumped 
by the wells are listed in Table C-1. Figure C-1 and Table C-1 
represent the optimum locations and flow rates that can be 
achieved under this scenario. Increasing these factors would 
not affect the time or the degree of remediation. 

For the partial groundwater extraction and, treatment scenario, 
the pumping rates and the number and locations of wells were .̂̂  
based on an assumed area of capture equal to the 10,000 yg/l > 
trichloroethene (TCE) contour in Zones B and C. The pumping 
rates were established using Darcy's Law by calculating aquifer o 
flow-through rates based on the physical characterisitcs of the ° 
identified hydrogeologic zones. The well spacings were 
determined through the combined use of equations and concepts o 
presented in Keely and Tsang (1986) and Javandel and Tsang ^ 
(1986) regarding capture zones for pumping wells. Table C-2 -J 
provides the pumping rates and the water systems to be pumped 

R33293 C-1 



LEGEND 
9 EXTRACTION WELL LOCATIONS (19) 

FIGURE C-1 

EXTRACTION WELL LOCATIONS 
CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP.. NJ I ICOBPORATION 



TABLE C-1 

PUMPING LOCATIONS AND PUMPING RATES 
GROUNDWATER EXTRACTION AND TREATMENT 

(ZONES A, B, C, AND D) 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Zone 

A 

A 

A 

A 

A 

Grid Well 
Coordinate 

10,9 

8,15 

8,11 

5,17 

9,13 

TOTAL 

Pumping Rate 
(gpm) 

10 

6 

10 

10 

10 

46 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

12,9 

10,11 

8,11 

8,15 

13,7 

7,18 

6,12 

6,16 

5,17 

10,9 

TOTAL 

25 

20 

25 

20 

25 

25 

25 

20 

25 

20 

230 

n 
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o 
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TABLE C-1 
PUMPING LOCATIONS AND PUMPING RATES 
GROUNDWATER EXTRACTION AND TREATMENT 
(ZONES A, B, C, AND D) 
CALDWELL TRUCKING COMPANY OFFSITE FS 
PAGE TWO 

Zone 

C 

C 

c 
c 
c 
c 
c 
c 

c 
c 
c 

Grid Well 
Coordinate 

13,6 

12,8 

10,7 

10,11 

8,15 

8,11 

7,18 

6,12 

6,16 

5,17 

9,13 

TOTAL 

Pumping Rate 
(gpm) 

100 

100 

70 

35 

35 

50 

25 

35 

15 

15 

15 

495 

D 

D 

D 

D 

13,8 

10,7 

8,11 

6,12 

TOTAL 

20 

20 

10 

7 

57 

GRAND TOTAL 828 

> 
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o 
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TABLE C-2 

PARTIAL GROUNDWATER PUMPING SYSTEM 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Well 

Bl 

B2 

B3 

B4 

Cl 

C2 

C3 

Zone 

B 

B 

B 

B 

C 

C 

C 

Flow Rate 
(gpm) 

22 

22 

22 

22 

26 

26 

26 

Well Depth 
(ft) 

40 

40 

40 

45 

150 

175 

185 

Total 166 675 

Calculations are provided in Attachment C-1. 
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TABLE C-3 

AVERAGE TRICHLOROETHENE CONCENTRATION (pg/1) IN GROUNDWATER 
GROUNDWATER EXTRACTION AND TREATMENT 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

60 

100 

200 

Zone 

A 

1,004 

696.9 

448.1 

273.03 

169.6 

109.0 

72.2 

49.2 

34.3 

24.5 

17.9 

13.2 

5.0 

0.9 

0.1 

B 

3,637 

1,091 

583.4 

334.8 

204.3 

130.9 

86.7 

59.3 

41.6 

29.9 

22.0 

16.4 

6.4 

1.2 

0.2 

C 

5,250 

1,158 

612.9 

348.9 

212.4 

136.1 

90.2 

61.7 

43.3 

31.2 

23.0 

17.3 

7.0 

1.5 

0.2 

D 

556.2 

749.0 

547.2 

397.3 

294.2 

222.3 

171.4 

135.0 

108.7 

89.3 

74.9 

64.0 

39.7 

19.0 

7.7 

n 

o 
o 

o 
to 
vo 
to 
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under this scenario. Extraction well locations are shown on 
Figure 3-8. Calculations are provided in Attachment C-1 of this 
appendix. 

The model was used to determine the time need to reduce the 
10,000 ug/1 TCE contour to 5,000 ug/1. The modeling effort 
indicated that it would take approximately 12 years to reduce 
the TCE concentrations from 10,000 ug/1 to 5,000 ug/l> 

The effectiveness of the well fields on the removal of 
contaminants from the aquifer for both the complete groundwater 
extraction and treatment scenario and the partial groundwater 
extraction and treiatment scenario were demonstrated through the 
variation of the average contaminant concentration in each water 
system with respect to time. Only the simulated concentrations 
from those model blocks, which are contained within the boundary 
of the present plume, were used to calculate the average 
concentration. The arithmetic average was used because the 
volume of each model block contained within the boundary of the 
present plume was generally identical. Additionally, the amount 
of water contained within each model block was assumed to be 
relatively the same. The results of the average residual 
contaminant concentrations remaining in each water system, 
following complete groundwater extraction, are listed in 
Tables C-3 through C-6. Tables C-7 through C-10 list the 
average contaminant concentrations remaining in each wateif 
system following implementation of the partial groundwater 
extraction scenario (i.e., extraction of the 10,000 ug/1 TCE 
contour in Zones B and C for 12 years). For comparative 
purposes. Tables C-11 through C-15 represent the estimated 
groundwater concentrations remaining after implementation of the 
no-action scenario. The reductions in concentrations with time 
in both scenarios are illustrated in graphs that are provided in 
Attachment C-2 of this appendix. 

The model was also used to evaluate future groundwater 
contaminant migration for the partial groundwater extraction 
scenario in comparison with the no-action scenario. Figures 
that illustrate the predicted location of the 100 ug/1 TCE 
contour following partial groundwater extraction at 12 years, 20 
years, and 40 years from the present are provided in Figures C-2 
through C-10. For comparison purposes, figures that illustrate 
the future location of the 100 ug/1 TCE contour under the no-
action scenario are provided in Figures C-11 through C-16. 

Given the uncertainties and limitations associated with the 
modeling effort, it must be emphasized that the predicted TCE 5 
contour locations are estimated only; the actual future ^ 
locations may differ than those illustrated. However, the 
figures provide a general indication of potential future § 
contaminant migration. *"• 

For the barrier pumping well scenario, the model was used to to 
determine the approximate length of time until groundwater ^ 
treatment would be required prior to discharge to the Passaic 
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TABLE C-4 

AVERAGE CHLOROFORM CONCENTRATION (ug/1) IN GROUNDWATER 
GROUNDWATER EXTRACTION AND TREATMENT 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

60 

100 

200 

Zone 

A 

179.8 

93.3 

66.0 

42.0 

26.8 

17.6 

. 11.8 

8.1 

5.7 

4.1 

3.0 

2.2 

0.8 

0.2 

0.03 

B 

3,000 

152.0 

90.2 

54.2 

34.0 

22.2 

14.9 

10.3 

7.3 

5.2 

3.9 

2.9 

1.1 

0.2 

0.04 

C 

462.8 

170.9 

101.0 

60.6 

38.0 

24.9 

16.7 

11.5 

8.2 

5.9 

4.3 

3.2 

1.3 

0.3 

0.06 

D 

195.3 

195.0 

152.0 

117.8 

93.6 

76.5 

64.0 

54.7 

47.7 

42.2 

37.8 

34.2 

24.8 

14.1 

6.3 

> 
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o 
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TABLE C-5 

AVERAGE 1,1-DICHLOROETHENE CONCENTRATION (ug/1) IN GROUNDWATER 
GROUNDWATER EXTRACTION AND TREATMENT 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

60 

100 

200 

Zone 

A 

31.1 

35.1 

22.9 

13.7 

8.4 

5.3 

3.5 

2.4 

1.6 

1.2 

0.8 

0.6 

0.2 

0.04 

0.006 

B 

170.7 

52.7 

29.1 

16.8 

10.2 

6.5 

4.3 

2.9 

2.0 

1.5 

1.1 

0.8 

0.3 

0.06 

0.008 

C 

213.7 

54.8 

29.7 

16.9 

10.2 

6.5 

4.3 

2.9 

2.0 

1.4 

1.1 • 

0.8 

0.3 

0.06 

0.01 

D 

22.7 

35.0 

26.2 

19.7 

15.1 

11.9 

9.5 

7.8 

6.5 

5.5 

4.8 

4.2 

2.8 

1.5 

0.7 

o 

o o 

o 
to 
vo 
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TABLE C-6 

AVERAGE 1,1-DICHLOROETHANE CONCENTRATION (ug/1) IN GROUNDWATER 
GROUNDWATER EXTRACTION AND TREATMENT 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

60 

100 

200 

Zone 

A 

29.7 

38.8 

25.2 

15.0 

9.0 

5.7 

3.7 

2.5 

1.7 

1.2 

0.9 

0.7 

0.3' 

0.05 

0.006 

B 

179.3 

55.5 

31.2 

18.0 

10.9 

6.9 

4.6 

3.1 

2.2 

1.6 

1.2 

0.9 

0.3 

0.06 

0.009 

C 

156.5 

55.4 

30.6 

17.2 

10.4 

6.6 

4.3 

3.0 

2.1 

1.5 

1.1 

0.8 

0.3 

0.07 

0.01 

D 

15.2 

30.8 

23.1 

17.2 

13.1 

10.2 

8.1 

6.5 

5.4 

4.5 

3.9 

3.4 

2.3 

1.2 

0.5 

n 
> 

o 
o 

o 
to 
vo 
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TABLE C-7 

AVERAGE TRICHLOROETHENE CONCENTRATION (ug/1) IN GROUNDWATER 
PARTIAL GROUNDWATER EXTRACTION AND TREATMENT 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

60 

100 

200 

Zone 

A 

1,004 

341.7 

217.9 

153.4 

126 

98.5 

88.5 

78.4 

72.6 

66.8 

62.7 

58.6 

47.5 

31.5 

16.7 

B 

3,637 

2,746 

1,882 

1,373 

1,192 

1,011 

919.4 

827.7 

758.1 

688.5 

650.0 

611.1 

491.2 

335.4 

185.3 

C 

5,250 

3,386 

2,390 

1,807 

1,546 

1,285 

1,174.5 

1,064 

982.0 

900.0 

856.1 

812v2 

669.2 

471.3 

260.6 

D 

556.2 

1,049 

1,101 

1,047 

999.2 

951.4 

921.2 

890.9 

857.5 

824.0 

794.0 

764.0 

674.4 

546.1 

364.8 

> 

o 
o 

o 
to 
vo 
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TABLE C-8 

AVERAGE CHLOROFORM CONCENTRATION (ug/1) IN GROUNDWATER 
PARTIAL GROUNDWATER EXTRACTION AND TREATMENT 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

60 

100 

200 

Zone 

A 

179.8 

25.7 

15.4 

10.4 

8.4 

6.3 

5.8 

5.2 

5.0 

4.8 

4.7 

4.5 

4.1 

3.5 

2.3 

B 

3,000 

394.8 

252.1 

189.4 

169.8 

150.1 

142.3 

134.5 

129.0 

123.4 

118.9 

114.4 

100.2 

75.1 

42.3 

C 

462.8 

347.4 

282.8 

243.8 

226.0 

208.1 

199.9 

191.6 

184.8 

178.0 

172.1 

166.2 

146.3 

109.5 

60.7 

D 

195.3 

240.4 

247.2 

243.5 

238.4 

233.3 

229.3 

225.3 

221.1 

216.8 

212.8 

208.7 

194.4 

165.9 

114.9 
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TABLE C-9 

AVERAGE 1,1-DICHLOROETHENE CONCENTRATION (ug/1) IN GROUNDWATER 
PARTIAL GROUNDWATER EXTRACTION AND TREATMENT 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

60 

100 

200 

Zone 

A 

31.1 

14.6 

8.7 

5.9 

4.8 

3.6 

3.2 

2.7 

2.5 

2.3 

2.2 

2.01 

1.6 

1.0 

0.5 

B 

170.7 

105.1 

69.2 

49.2 

42.6 

35.9 

32.7 

29.5 

27.3 

25.1 

23.5 

21.8 

17.4 

11.6 

6.2 

C 

213.7 

130.5 

88.7 

65.5 

55.6 

45.7 

41.7 

37.7 

35.1 

32.4 

30.5 

28.6 

23.3 

16.1 

8.7 

D 

22.7 

44.9 

46.3 

43.5 

41.3 

39.0 

377.7 

36.3 

35.0 

33.7 

32.5 

31.3 

27.7 

22.3 

14.8 

> 

o 
o 

O 
to 
vo 
vo 
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TABLE C-10 

AVERAGE 1,1-DICHLOROETHANE CONCENTRATION (ug/1) IN GROUNDWATER 
PARTIAL GROUNDWATER EXTRACTION AND TREATMENT 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

4 

8 

12 

16 

20 

24 

28 • 

32 

36 , 

40 

44 

60' 

100 

200 

Zone 

A 

29.7 

15.2 

8.9 

5.7 

4.4 

3.1 

2.6 

2.1 

1.9 

1.6 

1.5 

1.3 

1.0 

0.6 

0.2 

B 

179.3 

77.9 

48.4 

32.3 

26.2 

20.0 

17.3 

14.6 

12.9 

11.2 

10.1 

8.9 

6.1 

3.0 

1.2 

C 

156.5 

88.1 

54.9 

37.3 

29.8 

22.2 

19.2 

16.2 

14.4 

12.6 

11.4 

10.1 

7.1 

3.6 

1.5 

D 

15.2 

32.9 

32.8 

29.4 

26.7 

24.0 

22.3 

20.6 

19.2 

17.8 

16.7 

15.6 

12.4 

8.3 

5.0 

n 
> 

o o 

o 
LO 
o 
o 
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TABLE C-11 

AVERAGE TRICHLOROETHENE CONCENTRATION (ug/1) IN GROUNDWATER 
NO-ACTION SCENARIO 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

20 

40 

60 

80 

100 

140 

180 

200 

Zone 

A 

1,004 

436.0 

321.4 

243.3 

184.7 

140.3 

80.7 

47.3 

36.5 

B 

3,637 

2,520 

1,892 

1,476 

1,178 

954.1 

643.9 

444.8 

371.9 

C 

5,250 

3,626 

2,880 

2,356 

1,962 

1,653 

1,198 

880.2 

756.3 

D 

556.2 

1,238 

1,616 

1,814 

1,882 

1,863 

1,675 

1,410 

1,275 

n 
> 

o 
o 

o 
o 
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TABLE C-12 

AVERAGE 1,1,1-TRICHLOROETHANE CONCENTRATION (ug/1) 
IN GROUNDWATER 

NO-ACTION SCENARIO 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

20 

40 

60 

80 

100 

140 

180 

200 

Zone 

A 

323 

131.3 

91.9 

66.9 

49.3 

36.6 

20.5 

11.8 

9.0 

B 

1,258 

705.4 

536.2 

421.2 

336.7 

272.2 

181.9 

124.1 

103.1 

C 

1,454 

1,002 

795.7 

648.7 

537.4 

449.9 

321.8 

233.5 

199.5 

D 

142.7 

359.2 

478.0 

538.6 

558.3 

550.9 

491.8 

411.0 

370.3 

> 

o o 

o 
o 
to 
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TABLE C-13 

AVERAGE CHLOROFORM CONCENTRATION (ug/1) IN GROUNDWATER 
NO-ACTION SCENARIO 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

1 ^ 
20 

40 

60 

1 80 
1 100 

140 

180 

1 200 

Zone 

A 

179.8 

36.4 

24.1 

17.6 

13.0 

9.7 

5.4 

3.2 

2.4 

B 

3,000 

438.7 

274.3 

208.2 

165.4 

133.4 

88.8 

60.4 

50.2 

C 

462.8 

519.0 

431.5 

358.7 

299.9 

252.2 

180.3 

130.3 

111.0 

D 

195.3 

285.1 

334.5 

352.8 1 
350.8 

336.4 

290.5 

240.1 

216.5 

n 

o 
o 

o 
o 
L>J 
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TABLE C-14 

AVERAGE 1,1-DICHLOROETHENE CONCENTRATION (ug/1) IN GROUNDWATER 
NO-ACTION SCENARIO 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

20 

.40 

60 

80 

100 

140 

180 

200 

A 

29.7 

18.2 

12.6 

9.0 

6.5 

4.7 

2.6 

1.5 

1.1 

Zone 

B 

179.3 

78.6 

59.4 

46.0 

36.2 

28.7 

18.5 

12.2 

9.9 

C 

156.5 

108.0 

84.5 

67.5 

54.8 

44.9 

30.9 

21.7 

18.3 

D 

15.2 

38.5 

50.6 

56.0 

57.0 

53.3 

48.0 

39.1 

34.8 

o 

o 
o 

o 
Lo 
O 
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TABLE C-15 

AVERAGE 1,1-DICHLOROETHANE CONCENTRATION (ug/1) IN GROUNDWATER 
NO-ACTION SCENARIO 

CALDWELL TRUCKING COMPANY OFFSITE FS 

Time 
(Years) 

0 

20 

40 

60 

80 

100 

140 

180 

200 

Zone 

A 

31.1 

17.9 

12.7 . 

9.3 

6.9 

5.1 

2.9 

1.6 

1.3 

B 

170.7 

100.2 

77.4 

61.2 

49.1 

39.8 

26.7 

18.3 

15.3 

C 

213.7 

147.7 

117.9 

96.6 

80.3 

67.5 

48.5 

35.4 

30.3 

D 

22.7 

53.6 

70.3 

78.8 

81.5 

80.4 

71.8 

60.2 

54.4 

9 
o o 

o 
Co o 

Ul 

R33293 C-19 



PREDICTED U3CATI0N OF TCE PLUME FOLUDWING 
PARTIAL GROUNDWATER PUMPING-12 YEARS, BZONE 

CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP. NJ 

FIGURE C-2 
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PREDICTED LOCATION OF TCE PLUME FOLLOWING 
PARTIAL GROUNDWATER PUMPING-20 YEARS. BZONE 

CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP., NJ 
F^NUS 

LJ CXJRPORATOM 
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FIGURE C-4 

PREDICTED LOCATION OF TCE PLUME FOLLOWING 
PARTIAL GROUNDWATER PUMPING-40 YEARS. B ZONE 

CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP.. NJ f ^NUS 
LJcORpQFuanoN 
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FIGURE C-5 

PREDICTED LOCATION OF TCE PLUME FOLUOWING 
PARTIAL GROUNDWATER PUMPING-12 YEARS,C ZONE 

CALDWELL TRUCKING CO. OFFSITE RI/FS, FAIRFIELD TWP. NJ _ _ L J CX^RPORATOM 
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PREDICTED LOCATION OF TCE PLUME FOLLOWING 

PARTIAL GROUNDWATER PUMPING-20 YEARS,C ZONE 

CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP. NJ 

FIGURE C-6 
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PREDICTED UOCATION OF TCE PLUME FOLLOWING 

PARTIAL GROUNDWATER PUMPING 4 0 YEARS, C ZONE 

CALDWELL TRUCKING CO OFFSITE RI/FS, FAIRFIELD TWP. NJ 

FIGURE c - r 
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PREDICTED LOCATION OF TCE PLUME FOLLOWING 
PARTIAL GROUNDWATER PUMPING - 12 YEARS. D ZONE 

CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP.. NJ 

FIGURE C-8 
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PREDICTED LOCATION OF TCE PLUME FOLLOWING 

PARTIAL GROUNDWATER PUMPING-20 YEARS, D ZONE 

CALDWELL TRUCKING CO. OFFSITE RI/FS, FAIRFIELD TWP. NJ 

FIGURE C-9 
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[_] eXJRPORATON 



FIGURE C-10 

PREDICTED LOCATION OF TCE PLUME FOLLOWING 
PARTIAL GROUNDWATER PUMPING-40 YEARS, D ZONE 

CALDWELL TRUCKING CO. OFFSITE RI/FS, FAIRFIELD TWP. NJ miMUS 
LJ COR=CIRATaM 
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PREDICTED LOCATION OF TCE PLUME UNDER NO-ACTION-20 YEARS; S ZONE 

CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP. NJ L J CORPORATOM 
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PREDICTED LOCATION OF TCE PLUME UNDER NO-ACTION-40 YEARg. B ZONE 

CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP. NJ 

FIGURE C-12 
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FIGURE C-13 

PREDICTED LOCATION OF TCE PLUME UNDER NO-ACTION-20 YEARS^ C ZONE 
CALDWELL TRUCKING CO OFFSITE RI/FS. FAIRFIELD TWP. NJ 
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FIGURE C-14 
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PREDICTED LOCATION OF TCE PLUME UNDER NO-ACTION-40 YEARS.C ZONE [ _ J j l - | | \ J | | j ^ 

CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP.. NJ L l J C O ( = » = a ^ T n ^ 
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FIGURE C-15 VO 

PREDICTED LOCATION OF TCE PLUME UNDER NO-ACTION-20 YEARS. OZONE 
CALDWELL TRUCKING CO. OFFSITE RI/FS. FAIRFIELD TWP.. NJ F^NUS 
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PREDICTED LOCATION OF TCE PLUME UNDER NO-ACTION-40 YEARS. D ZONE 
CALDWELL TRUCKING CO. OFFSITE RI/FS, FAIRFIELD TWP., NJ R^NUS 

UcORPORAnON 



River. Under this scenario, the extraction wells are located at 
the leading edge of the contaminant plume. Thus, it is assumed 
that, at least initially, treatment of the groundwater would not 
be required. However, as the groundwater, contaminants migrate 
from more heavily contaminated areas toward the extraction 
wells, the contaminant concentrations are expected to increase, 
and treatment would be required at some future time. When the 
estimated effluent from the groundwater pumping system would 
exceed the effluent limits (Section 3.1.6), treatment would be 
required.. Tables C-16 and C-17 list the estimated future TCE 
concentrations at the barrier well locations. Based on these 
results, treatment of the extracted groundwater would not be 
required until at least 40 years after implementation. 

It must be emphasized that the modeling results assume that 
there are no other sources of groundwater contamination within 
the Offsite study area. There is evidence of other sources of 
contamination that have affected groundwater quality upgradient 
of the Caldwell Trucking Company Site (in the area of Municipal 
Well No. 7), within the offsite study area, and to the west, and 
southwest. The presence of these sources would affect the 
results predicted by the modeling effort for both the pump and 
treat scenarios and the no action scenario. 

o 
o 

o 
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TABLE C-16 

ESTIMATED TCE CONCENTRATIONS IN ZONE C - BARRIER WELLS 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Model Grid 
Coordinate 

2, 7 

3, 6 

4, 6 

5, 5 

6, 5 

7, 5 

8, 5 

9, 5 

10, 5 

11, 5 

12, 5 

13, 5 

20 Years 

0.08 

0.12 

0.94 

0.93 

1.62 

4.42 

6.78 

15.15 

17.29 

30.92 

51.89 

61.95 

40 Years 

1.03 

1.48 

6.57 

6.71 

12.47 

25.76 

34.39 

51.43 

68.01 

100.91 

156.52 

182.29 

60 Years 

3.66 

5.09 

18.25 

18.97 

34.69 

62.89 

78.74 

101.32 

136.53 

184.26 

269.48 

305.12 

80 Years 

8.61 

11.83 

36.89 

39.10 

69.18 

114.20 

136.74 

161.92 

213.63 

270.00 

375.21 

412.85 

100 Years 

16.09 

22.18 

62.54 

67.80 

115.46 

177.04 

204.83 

229.70 

291.94 

350.94 

465.90 

498.51 

Notes: 

These TCE concentrations represent contaminant levels near the 
perimeter pumping well locations at various times in the 
future, based on the groundwater modeling performed. 

These values assume no other sources of groundwater 
contamination in the study area. 

See Figure C-1 for model grid coordinates. 
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TABLE C-17 

ESTIMATED TCE CONCENTRATIONS IN ZONE D - BARRIER WELLS 
CALDWELL TRUCKING COMPANY OFFSITE FS 

Model Grid 
Coordinate 

2, 7 

3, 6 

4, 6 

5, 5 

6, 5 

7, 5 

8, 5 

9, 5 

10, 5 

llr 5 

12, 5 

13, 5 

20 Years 

0.88 

2.72 

25.2 

23.49 

22.24 

23.11 

73.47 

43.04 

20.85 

7.54 

2.83 

1.42 

40 Years 

3.64 

10.22 

55.10 

56.34 

58.29 

65.75 

123.85 

77.34 

42.13 

19.25 

11.46 

7.34 

60 Years 

8.34 

19.70 

79.67 

84.70 

95.52 

114.16 

167.04 

109.73 

67.91 

36.00 

25.94 

17.61 

80 Years 

15.97 

31.86 

104.84 

111.01 

135.84 

168.00 

210.22 

143.36 

99.48 

57.82 

45.71 

31.65 

100 
Years 

27.17 

48.19 

136.3 

140.18 

183.04 

228.68 

257.73 

180.21 

136.71 

84.07 

69.70 

48.54 

Notes: 

These TCE concentrations represent contaminant levels near 
the perimeter pumping well locations at various times in the 
future, based on the groundwater modeling performed. 

These values assume no other 
contamination in the study area. 

sources of groundwater 

See Figure C-1 for model grid coordinates. 
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ATTACHMENT C-2 
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Trichloroethene. A Zone 
1250 

1000 « 

^ 750 -
a. 
a. 
.̂ .̂  
c 
o 

c 
o 
u 
c 
o 
o 

500 -

250 

D No-Action A Partial 

- r 
+0 

Time (years) 
Pump-and—Treat 

100 

O Pump-ond—Treat 

n 
> 

o 
o 

o 
00 
LO 
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Trichloroethene. B Zone 

.a 
CL a. 

c 
o 

c 
V 
u 
c 
o 
o 

4000 

3500 -

3000 -

2500 -

2000 -

1500 • 

1000 -

500 o 
o 

20 

D No-Action 

40 60 
Time (years) 

A Portiol Pump-and-Treat 

100 

o 
LO 
00 

O PUMP-ANO-TREAT 



Trichloroethene, C Zone 

D No—Action 

40 60 
Time (yeors) 

A Partial Pump-and-Treat 

100 

O Pump-ond—Treat 

O 

o 
o 

o 
OJ 
LO 
»J 



Prichloroethene, D Zone 
2000 

1750 

1500 

1250 -

SI 
Q. 
a. 

c 
V 
o 
c 
o 
o 

500 -

250 -

20 30 40 60 
Time (years) 

n No-Action A Partial Pump-and-Treat O Pump-and-Treat 

100 

> 

o 
o 

o 
00 
00 
00 



c 
c. 

c 
0 

1 
"c 
ti 
c 
c 
0 

< 

5000 -
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I 

3000 J 

2000 -

1000 { 

0 -

No-Action, 

\ 

\ 

\ \ ^ 

K^ 

Trichloroethene 

^ " - - ^ 

- ^ 

^ " ^ ^ ^ w r 

U E] 

20 60 40 

Time (years) 

DA-zone A B-zone OC-zone 

80 100 

X D-zone 

o 
o 

o 
LO 
OJ 
VO 



Pump-and-Treat. Trichloroethene 

5000 -

DA-zone 

60 
(years) 

OC-zone 

100 

X D-zone 

> 

o 
o 

o 
00 

o 



£ l 
CL. 

a. 
c 
o 

c 

o 

< 

5000 -

4000 -

3000 -

2000 -

1000 { 

0 -

Portiol Pump-ond-Treat, TCE 

\ 

A « — 1 

^ "Q B - B H n _ n 

20 40 60 
Time (yeors) 

DA-zone A B-zone OC-zone X D-zone 

30 100 

n 
> 

o 
o 

o 
OJ 



No-Action. 1.1-Dichloroethene 
250 

200 -

.a a. 
CL 

c 
V 
y 
c 
0 
O 

DA—zone 

- r 
40 60 30 

Time (years) 
A B-zone OC-zone X D-zone 

100 

n 
> 
tr 

o 
o 
M 

O 
LO 

to 



Fump-ond-Treat, 1.1 -Dichloroethene 
250 

DA-zone 

40 60 
Time (years) 

A B-zone OC-zone 

SO 100 

X D-zone 

n 
> 

o 
o 

o 
00 
4:>. 
00 



250 
Portia! Pump-ond-Treot. 1.1-OCE 

200 

.a 
Q . a. 

c « 
u 
c 
o 
o 

DA-zone 

40 
Time (years) 

A B-zone OC-zone 

100 

X D-zone 

O 
> 

o 
o 

o 
00 



No-Action, 1.1-Oichloroethane 
200 

.a 
a. 
a. 

c « « 
c 
o 

<J 

.150 -

100 

40 60 
Time (years) 

DA—zone A B-zone OC-zone XD-zone 

100 

> 

o 

o 
00 

Ln 



Pump-and-''"reot. 1.1 -Dichloroethene 

JS a. 
Q. 

c « 
u 
c 
o 
o 

DA—zone 

40 60 
Time (years) 

A B-zone OC-zone 

100 

X D-zone 
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o 
o 

o 
OJ 



Portiol Pumo-ond-Treat, 1,1-DCA 
200 

150 

£l 
a. 
a. 

c « u c 
0 
o 

> 

o 
o 

OA-zone 

40 60 
Time (years) 

A B-rone OC-zone 

100 

X D-zone 
o 
LO •> 
>~1 



.a a a. 

c « u c o o 
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2000 -

1500 -

1000 -
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t 

0 -

No-Action. 

\ 

\ -

\ 

\ 

\ 

^ ^ ^ ^ ^ •• 

Chloroform 
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20 40 60 
Time (yeors) 

A B-zone OC-zone 

ao 100 

DA-zone X D-zone 
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o 

o 

OJ 
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a. 

c 
V 
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o 
o 

3000 J 

2500 • 

2000 -
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! 
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Pump-and-Treot. Chloroform 
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^ ^ » ^ r r fl u M u u — = , i 

DA-zone 

60 80 
Time (years) 

A B-zone OC-zone X D-zone 

100 
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3000 A 

2500 -

Partiol Pump-ond-Treat, Chloroform 

a. 
a. 
c 
0 

c « 
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o 

iOOO 

1500 

1000 -

500 : 

DA-zone 

40 
Time (yeors) 

A B-zone OC-zone 

100 

X D-zone 
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APPENDIX D 

COST ESTIMATES 
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CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
No Action 
Alternative No. I 
(CTCGTl) 

I t e a Qty Uni t 

CAL 001 0353 

Sub. 

1) Upgrade Long-Tera Monitoring Systea 

Burden # 13X of Labor Cost 
Labor 9 15X of Labor Cost 
Material * 5X of Material Cost 
Subcontract 9 lOX of Sub. Cost 

Total Direct Cost 
Indirects * 150X of Total Direct Labor Cost 
Profit e 20X Total Direct Cost 

Health & Safety Monitoring Luap Sua 

Total Field Cost 
Contingency 9 20X of Total Field Cost 
Engineering Luap Sua 

TOTAL COST THIS PAGE 

LS 15000.00 

Unit Cost Total Cost Total 
Direct 

Mat. Labor Equip. Sub. Nat. Labor Equip. Cost 

15000 15000 

15000 0 0 0 15000 
0 0 
0 0 

0 0 
1500 1500 

16500 0 0 0 16500 
0 0 

3300 

19800 
2000 

21800 
4360 
4000 

30160 

Coaaents 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
No Action 
Alternative No. 1 
Post Renedial Monitoring 

(O&MCTl) 

Annual Costs 

ITEM * ITEM $ * 
* ANNUAL * 
* SAMPLING * NOTES 

1. Sanpling * 5000.00 * 16 groundwater samples,! surface 
* * water 40 manhours per sampling 
* * period(annual) plus travel, 
* * living & sample shipi>ing costs. 

«»*«:»«**«4:**«4:*4:«4:*4:****4:4:4:«4:4:«4:*:t:4:*4:«4:«*4!4:*4:***4:4:**4:«**4:«*»*«4:«4:4E**»*4:4:«*« 

2. Analysis * 8550.00 * 19 samples per sampling period 
* * (annual) (inc. blank and 
* * duplicate) Volatile Organics 

3. Reporting * 1450.00 * 20 manhours per annual report 
* * plus other direct costs. 

* * Post Remedial monitoring will 
TOTAL ANNUAL * * be performed monthly & annually 

COST * 15000.00 * as noted for years 1 thru 30 

O 
> 
tri 

o 
o 

o 
LO 
Ln 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
No Action 
Alternative No. 1 
(PWACTl) 
261 •••PRESENT WORTH ANALYSIS**^ 

CAL 001 0355 

COST CCMPONENT 0 

1. CAPITAL COST 30.2 
2. 0 4 M COSTS 
3. ANNUAL COSTS 30.2 
4. ANNUAL DISCOUNT RATE=5X 1 

15 
15 

.952 

COSTAEAR COST OCCURS (SOOO'S) 
2 3 4 5 6 

15 
.907 

15 
.864 

15 
.823 

15 
.784 

15 
.746 

15 
.711 

15 
.677 

15 
.645 

10 

15 
.614 

11 

15 
.585 

PRESENT WORTH = 30 14 14 13 12 12 11 11 10 10 

12 13 14 15 16 17 18 19 20 21 22 23 

0 i M COSTS 
ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH = 

15 
.557 

8 

15 
.53 

8 

15 
.505 

8 

15 
.481 

7 

15 
.458 

7 

15 
.436 

7 

15 
.416 

6 

15 
.396 

6 

15 
.377 

6 

15 
.359 

5 

15 
.342 

5 

15 
.326 

5 

0 & N COSTS 
ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH 

24 

15 
.31 

25 

15 
.295 

26 27 28 

15 
.281 

15 
.268 

15 
.255 

29 

15 
.243 

30 

15 
.231 

TOTAL 
PRESENT 
WORTH 
(OOO'S) 

261 



CAL 001 0356 

CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Groundwater Use Restriction aind Surface Water Diversion 
Alternative No. 2 
(CTCCT2) 

I tea 

1) Backfill Pond With Gravel 
a) Place & Spread 

2) Drain Pipe - 6" PVC 
3) Drain Water Froa Pond 
4) Soil Cover 

a) Place k Spread 
5) Revegetation (900 SF) 
6) Access Road 
7) Access Road Reaoval 
8) Revegetation 
9) Upgrade Long-Tera Monitoring Systea 

Burden t 13X of Labor Cost 
Labor 9 15X of Labor Cost 
Material 9 5X of Material Cost 
Subcontract 9 lOX of Sub. Cost 

Total Direct Cost 
Indirects 9 150X of Total Direct Labor Cost 
Profit f 20X Total Direct Cost 

Health k Safety Monitoring Luap Sua 

Total Field Cost 
Contingency t 20X of Total Field Cost 
Engineering Luap Sua 

TOTAL COST THIS PAGE 

Qty 

400 
400 
130 
32 
100 
100 

600 
600 

It 

Unit 

CY 
CY 
LF 
MH 
CY 
CY 
LS 
SY 
SY 
LS 
LS 

Sub. 

15000.00 

Unit 

Mat. 

10.50 

2.44 

8.00 

150.00 
1.28 

300.00 

Cost 

Labor 

6.66 
1.26 
2.64 
25.00 
6.66 
1.26 

75.00 
2.62 
2.62 

150.00 

Equip. 

16.00 
1.14 

5.00 
16.00 
1.14 

-

Sub. 

15000 

15000 

1500 

16500 

Total 

Mat. 

4200 

317 

800 

150 
768 

300 

6535 

327 

6862 

Cost 

Labor 

2664 
504 
343 
800 
666 
126 
75 

1572 
1572 
150 

8472 
1101 
1271 

10844 
16267 

Equip. 

6400 
456 

160 
1600 
114 

8730 

8730 

Total 
Direct 
Cost 

13264 
960 
660 
960 
3066 
240 
225 

2340 
1572 
450 

15000 

38737 
1101 
1271 
327 
1500 

42936 
16267 
8587 

67790 
7000 

74790 
14958 
15000 

Coaaents 

350 • 

104748 



CALDWELL .TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Groundwater Use Restrictions and 
Surface Water Diversion 
Alternative No. 2 
Post Remedial Monitoring 
(0&MCT2) 

Annual Costs 

ITEM » ITEM $ * 
* ANNUAL * 
* SAMPLING * NOTES 

1. Sampling * 5000.00 » 16 groundwater samples,1 surface 
* * water 40 manhours per sampling 
* * period(annual) plus travel, 
* * living & sample shipping costs. 

2. Analysis * 8550.00 * 19 samples per sampling period 
* * (annual) (inc. blank and 
* * duplicate) Volatile Organics 

3. Reporting * 1450.00 * 20 manhours per annual report 
* * plus other direct costs. 

* * Post Remedial monitoring will 
TOTAL ANNUAL * * be perTormed monthly k annually 

COST * 15000.00 * as noted for years 1 thru 30 

> 

o 
o 

o 
LO 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Groundwater Use Restrictions and 
Surface Water Diversion 
Alternative No. 2 
(PWACT2) 
335 •••PRESENT WORTH ANALYSIS^^^ 

CAL 001 0358 

COST COMPONENT 0 

1. CAPITAL COST 104.7 
2. 0 » M COSTS 
3 . ANNUAL COSTS 1 0 4 . 7 
4 . ANNUAL DISCOUNT RATE=5X 1 

IS 
15 

.952 

COST/YEAR COST OCCURS ($000'S) 
2 3 4 5 6 10 

15 
.907 

15 
.864 

15 
.823 

15 
.784 

15 
.746 

15 
.711 

15 
.677 

15 
.645 

15 
.614 

11 

15 
.585 

PRESENT WORTH 105 14 14 13 12 12 11 11 10 10 

12 13 14 15 16 17 18 19 20 21 22 23 

O & M COSTS 
ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH = 

15 
.557 

8 

15 
.53 

8 

15 
.505 

8 

15 
.481 

7 

15 
.458 

7 

15 
.436 

7 

15 
.416 

6 

15 
.396 

6 

15 
.377 

6 

15 
.359 

5 

15 
.342 

5 

15 
.326 

5 

O & M COSTS 
ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH = 

24 

15 
.31 

5 

25 

15 
.295 

4 

26 

15 
.281 

4 

27 

15 
.268 

4 

28 

15 
.255 

4 

29 

15 
.243 

4 

30 

15 
.231 

3 

TOTAL 
PRESENT 
WORTH 
(OOO'S) 

335 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River 
Alternative No. 3 
(CTCGT3S) 
Page 1 of 3 

I tea 

1) EQUIPMENT 
2) PIPING & INSTRUMENTATION 
3) FOUNDATION & STRUCTURAL 
4) ELECTRICAL 
5) DISMANTLING 
6) UPGRADE LONG-TERM MONITORING SYSTEM 

Burden 0 13X of Labor Cost 
Labor t 15X of Labor Cost 
Material 9 SX of Material Cost 
Subcontract 9 lOX of Sub. Cost 

Total Direct Cost 

Indirects 9 75X of Total Direct Labor Cost 
Profit « lOX Total Direct Cost 

CAL 001 0359 

SUMMARY 

Sub. Nat. Labor Equip. 

1240800 
195320 

0 
0 

18780 
15000 

1469900 

146990 

1616890 

It 

185000 
605350 
18900 
135300 

0 
0 

944550 

47228 

991778 

114500 
473488 
35000 
142200 
20000 

0 

785188 

102074 
117778 

1005041 

753780 

62500 
133003 
2100 

0 
14250 

0 

211853 

211853 

1602800 
1407161 
56000 

277500 
53030 
15000 

3411491 

102074 
117778 
47228 
146990 

3825561 

753780 
382556 

Total Field Cost 4961898 

Contingency 9 20X of Total Field Cost 
Engineering 9 15X of Total Field Cost 

Total Cost This Page 

992380 
744285 

6698562 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River 
Alternative No. 3 
(CTCGT3) 
Page 2 of 3 

I tea 

EQUIPMENT 
1) Extraction Wells 

2) Extraction Well Puaps 
3) Air Stripping Systea incl. 

Stripping Tower, Packing, 
Blowers 

4) Vapor-Phase Carbon Adsorption and 
Regeneration Systea 

CAL 001 0360 

Qty 

4630 

30 
1 

Unit 

LF 

LS 

Unit 

Sub. Nat. 

160.00 

2500.00 
110000.00 

500000.00 

Cost 

Labor 

400.00 
40000.00 

62500.00 

Equip. 

62500.00 

Sub. 

740800 

500000 

Total 

Mat. 

75000 
110000 

Labor Equip. 

12000 
40000 

62500 62500 

Total 
Direct 
Cost 

740800 

87000 
150000 

625000 

Coaaents 

5 • 14' Ave. 
10 • 52' Ave. 
11 • 257' Ave 
4 e 304' Ave. 

830 gpa 

1240800 185000 114500 62500 1602800 

PIPING & INSTRUMENTATION 
1) Extraction Wells to Air Stripper 

A) Piping 
a) 2" 
b) 3" 

B) Excavation, Backfill, Coapaction 
a) 2' wide x 4' deep 
b) 4' wide x 4' deep 
c) 4' wide x 5' deep 
d) 6' wide X 6' deep 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 
b) 4' wide ( 1 Layer) 
c) 4' wide ( 2 Layer) 
d) 6' wide ( 2 Layer) 

D) Paving 
E) Revegetation 

2) Standpipe to Air Stripper - 8" 
3) Air Piping 

a) 12" 
4) Effluent Piping - 21" 

a) Excavation, Backfill, Coapaction 
b) Pipe Bedding 

5) Manholes 
6) Plug Valves 

a) 2" 
7) Check Valves 

a) 2" 
b) 12" 

8) Butterfly Valves 
a) 12" 

33330 
23000 

5500 
1600 
1400 
2300 

5500 
1600 
1400 
2300 

102800 
66 
50 

100 
4700 
4700 
4700 

9 

45 

30 
2 

LF 
LF 

LF 
LF 
LP 
LF 

LF 
LF 
LF 
LF 
SF 
MSF 
LF 

LF 
LF 
LF 
LF 

1.90 

5.60 
10.00 

.75 
1.00 
1.50 
3.00 

1.12 
2.64 
5.28 
9.46 

54.00 
31.00 

78.00 
18.70 

2.72 
1075.00 

100.00 

90.00 
1270.00 

360.00 

4.00 
4.30 

4.62 
4.81 
8.50 
9.40 

1.55 
3.66 
7.32 
13.10 

11.20 
7.00 

42.00 
3.60 
13.60 
3.77 

1275.00 

30.00 

70.00 
185.00 

185.00 

.15 

.15 

4.14 
5.42 
7.50 
9.50 

10.20 
3.26 

.55 
12.20 

186648 
230000 

4125 
1600 
2100 
6900 

6160 
4224 
7392 

21758 
195320 

3564 
1550 

7800 
87890 

12784 
9675 

4500 

2700 
2540 

1440 

195320 605350 

133320 
98900 

25410 
7696 
11900 
21620 

8525 
5856 
10248 
30130 

739 
350 

4200 
16920 
63920 
17719 
11475 

1350 

2100 
370 

740 

473488 

5000 
3450 

22770 
8672 
10500 
21850 

673 
163 

2585 
57340 

133003 

324968 
332350 

52305 
17968 
24500 
50370 

14685 
10080 
17640 
51888 
195320 
4976 
2063 

12000 
107395 
121260 
30503 
21150 

5850 

4800 
2910 

2180 

1407161 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River 
Alternative No. 3 
(CTCGT3) 
Page 3 of 3 

I tea 

FOUNDATION & STRUCTURAL 
1) Air Stripper Foundation 

Qty Unit Sub. 

140 CY 

Unit Coat 

Mat. Labor Equip. 

Total 

Sub. Mat. 

CAL 001 0 3 6 1 

Total 
Direct 

Labor Equip. Cost Coaaents 

135.00 250.00 15.00 18900 35000 2100 56000 

0 18900 35000 2100 56000 

ELECTRICAL 
1) Motor Starters 

a) «1 
b) «2 

2) Disconnect Switches 
3) Feeder Cable 
4) Conduit, Cable, Control 

a) 11 
b) «2 

5) Grounding 
6) Miscellaneous Wiring 
7) Outdoor Lighting 

30 
2 
32 

56000 

30 
2 

FT 

LS 
LS 
LS 

1000.00 
1200.00 
200.00 

1.00 

350.00 
500.00 
8000.00 
16000.00 
5000.00 

450.00 
650.00 
75.00 
1.50 

450.00 
500.00 
8000.00 
16000.00 
2500.00 

30000 
2400 
6400 
56000 

10500 
1000 
8000 
16000 
5000 

13500 
1300 
2400 

84000 

13500 
1000 
8000 
16000 
2500 

43500 
3700 
8800 

140000 

24000 
2000 
16000 
32000 
7500 

0 135300 142200 277500 

DISMANTLING 
1) Nobilization/Deaobllization 
2) Disaantling 

a) Stripper, Blowers, Piping 
b) Carbon Adsorption/Regeneration 
c) Concrete Pad 
d) Footer 

3) Waste Disposal 
a) Hauling (4Tr 9 450 ai.) 
b) Disposal 9 Landfill 

UPGRADE LONG TERM MONITORING SYSTEM 
1) Upgrade Long Tera Monitoring Systea 

LS 

100 
200 
2500 
250 

1800 
60 

NH 
MH 
SF 
LF 

MI 
TON 

4.00 
193.00 

LS 15000.00 

1000.00 1500.00 1000 1500 2500 

20.00 
20.00 
4.40 
8.00 

30.00 
30.00 
1.00 
5.00 

7200 
11580 

18780 

15000 

15000 

0 

0 

2000 
4000 
11000 
2000 

20000 

0 

3000 
6000 
2500 
1250 

14250 

0 

5000 
10000 
13500 
3250 

7200 
11580 

53030 

15000 

15000 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treatment, 
Discharge To Passaic River 
Alternative No. 3 
(04MCT3b) 

Annual Costs - (24 hr/day - 365 days/year) 

* * * * * • 

* ' * * * « 

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES 

1. Energy * * * * * 
a. Electric * 914526 * Kw-hr * .085 * $77735 * Air Stripper 
b. Fuel/Power * * « « $25000 * Carbon Regeneration 

2. Maintenance * * * * $114200 * 3X of Capital Cost 
* * * » * 

3. Operator « 1.5 * EA * 40000.00 • $60000 * 1 operator - 1st Shift 
t * * * * 

TOTAL ANNUAL * * * * * 
COSTS * * « » $276935 * Years 1 thru 30 

« 

o 
o 

o 
LO 
to 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treatment, 
Discharge To Passaic River 
Alternative No. 3 
Post Remedial Monitoring 
(04MCT3a) 

Annual Costs 

ITEM * ITEM $ * 
* MONTHLY & ANNUAL * 
» SAMPLING » NOTES 

1. Sampling * 5000.00 * 16 groundwater samples, 
* * 40 manhours per sampling period 
* * (annual) plus travel, living & 
* * sample shipping costs. 

2. Sampling * 4800.00 * 1 surfacewater sample, 
* * 8 manhours per sampling period 
* * (monthly) plus travel & 
* * sample shipping costs. 

3. Analysis * 8100.00 * 18 samples per sampling period 
* * (annual) (inc. blank and 
* * duplicate) Volatile Organics 

4. Analysis * 16200.00 * 3 samples per sampling period 
* * (monthly) (inc. bltuik and 
* * duplicate) Volatile Organics 

5. Reporting * 1450.00 * 20 manhours per annual report 
* * plus other direct costs. 

6. Reporting * 2400.00 * 4 manhours per monthly report 
* * plus other direct costs. 

* .* Post Remedial monitoring will 
TOTAL ANNUAL * * be performed monthly & annually 

COST * 37950.00,* as noted for years 1 thru 30 

n 

o 
o 

o 
OJ 

*^ 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River 
Alternative No. 3 
(PWACT3) 
11540 •••PRESENT WORTH ANALYSIS^^^ 

CAL 001 0364 

COST CONPONENT 
COST/YEAR COST OCCURS ($000'S) 
2 3 4 5 6 10 11 

1. 
2. 
3. 
4. 

CAPITAL COST 
0 & N COSTS 
ANNUAL COSTS 
ANNUAL DISCOUNT RATE=5X 

6698.6 
— 

6698.6 
1 

314.9 
314.9 
.952 

314.9 
,907 

314.9 
.864 

314.9 
.823 

314.9 
.784 

314.9 
.746 

314.9 
.711 

314.9 
.677 

314.9 
.645 

314.9 
.614 

314.9 
.585 

PRESENT WORTH = 6699 300 286 272 259 247 235 224 213 203 193 184 

O & M COSTS 
ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH = 

12 

175 

13 14 15 16 17 18 19 20 21 

314.9 314.9 314.9 314.9 314.9 314.9 314.9 314.9 
.557 .53 .505 .481 .458 .436 .416 .396 

167 159 151 144 137 131 125 

314.9 314.9 
.377 .359 

119 113 

22 

314.9 
.342 

108 

23 

314.9 
.326 

103 

O & M COSTS 
ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH 

24 

98 

25 26 27 28 29 

93 88 84 80 77 

30 

314.9 314.9 314.9 314.9 314.9 314.9 314.9 
.31 .295 .281 .268 .255 .243 .231 

73 

TOTAL 
PRESENT 
WORTH 
(OOO'S) 

11540 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No. 4 
(CTCGT4S) 
Page 1 of 4 

I tea 

1) EQUIPMENT 
2) PIPING & INSTRUMENTATION 
3) FOUNDATION & STRUCTURAL 
4) ELECTRICAL 
5) DISMANTLING 
6) UPGRADE LONG TERM MONITORING SYSTEM 

Sub. Mat. 

SUMMARY 

Labor Equip. 

1520800 
129200 

0 
0 

49650 
15000 

210000 
144263 
40500 
140800 

0 
0 

169500 
154568 
75000 
145600 
34200 

0 

97500 
59535 
4500 

0 
18400 

0 

1997800 
487566 
120000 
286400 
102250 
15000 

1714650 535563 578868 179935 3009016 

CAL 001 0365 

Burden 9 13X of Labor Cost 
Labor 9 15X of Labor Cost 
Material 9 5X of Material Cost 
Subcontract 9 lOX of Sub. Cost 

Total Direct Cost 

Indirects 9 75X of Total Direct Labor Cost 
Profit 9 lOX Total Direct Cost 

75253 
86830 

26778 
171465 

1886115 562341 740951 

555713 

179935 

75253 
86830 
26778 

171465 

Total Field Cost 

3369342 

555713 
336934 

4261990 

Contingency 9 20X of Total Field Cost 
Engineering 9 15X of Total Field Cost 

Total Cost This Page 

852398 
639298 

5753686 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No. 4 
(CTCGT4) 
Page 2 of 4 

I tea 

EQUIPMENT 
1) Extraction Wells 

2) Extraction Well Puaps 
3) Air Stripping Systea incl. 

Stripping Tower, Packing, 
Blowers 

4) Vapor-Phase Carbon Adsorption and 
Regeneration Systea 

Qty Unit Sub. 

4630 LF 160.00 

30 
3 

Unit Cost 

Mat. Labor Equip. 

2500.00 
45000.00 

260000.00 

1) 

2) 

3) 

PIPING & INSTRUMENTATION 
Extraction Wells to Air Stripper 
A) Piping 

a) 2" 
b) 3" 

B) Excavation, Backfill, Coapacti 
a) 2' wide x 4' deep 
b) 4' wide X 4' deep 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 
b) 4' wide ( 1 Layer) 

Extraction Hells to Air Stripper 
A) Piping 

a) 2" 
b) 3" 

B) Excavation, Backfill, Coapacti 
a) 2' wide x 4' deep 
b) 4' wide X 4' deep 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 
b) 4' wide ( 1 Layer) 

Extraction Wells to Air Stripper 
A) Piping 

a) 2" 
b) 3" 

B) Excavation, Backfill, Coapact 
a) 2' wide X 4' deep 
b) 4' wide X 4' deep 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 
b) 4' wide ( 1 Layer) 

D) Paving 
E) Revegetation 

#1 

ion 

«2 

ion 

13 

ion 

4230 
3500 

2600 
1000 

2600 
1000 

4830 
1600 

3300 
500 

3300 
500 

4180 
2300 

2400 
900 

2400 
900 

68000 
66 

LF 
LF 

LF 
LF 

LF 
LF 

LF 
LF 

LF 
LF 

LF 
LF 

LF 
LF 

LF 
LF 

LF 
LF 
SF 
MSF 

400.00 
20000.00 

32500.00 32500.00 

5.60 
10.00 

.75 
1.00 

1.12 
2.64 

5.60 
10.00 

.75 
1.00 

1.12 
2.64 

5.60 
10.00 

.75 
1.00 

1.12 
2.64 

4.00 
4.30 

4.62 
4.81 

1.55 
3.66 

4.00 
4.30 

4.62 
4.81 

1.55 
3.66 

4.00 
4.30 

4.62 
4.81 

1.55 
3.66 

.15 

.15 

4.14 
5.42 

.15 

.15 

4.14 
5.42 

.15 

.15 

4.14 
5.42 

CAL 001 0366 

Sub. 

740800 

780000 

Total 

Mat. 

75000 
135000 

Labor Equip. 

12000 
60000 

97500 97500 

Total 
Direct 
Cost 

740800 

87000 
195000 

975000 

Coaaents 

5 • 14' Ave. 
10 • 52' Ave. 
11 t 257' Ave 
4 « 304' Ave. 

275 gpa 

1520800 210000 169500 97500 1997800 

1.90 129200 
54.00 11.20 10.20 

23688 
35000 

1950 
1000 

2912 
2640 

27048 
16000 

2475 
500 

3696 
1320 

23408 
23000 

1800 
900 

2688 
2376 

3564 

16920 
15050 

12012 
4810 

4030 
3660 

19320 
6880 

15246 
2405 

5115 
1830 

16720 
9890 

11088 
4329 

3720 
3294 

739 

635 
525 

10764 
5420 

725 
240 

13662 
2710 

627 
345 

9936 
4878 

673 

41243 
50575 

24726 
11230 

6942 
6300 

47093 
23120 

31383 
5615 

8811 
3150 

40755 
33235 

22824 
10107 

6408 
5670 

129200 
4976 



CAL....:...... TRL J COI....... SIT. 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No. 4 
(CTCGT4) 
Page 3 of 4 

I tea 

PIPING & INSTRUMENTATION (contd) 
4) Standpipe to Air Stripper - 8" 
5) Air Piping - 8" 
6) Effluent Piping - 12" 

a) Excavation, Backfill, Coapaction 
b) Pipe Bedding 

7) Effluent Piping - 21" 
a) Excavation, Backfill, Coapaction 
b) Pipe Bedding 

8) Manholes 
9) Plug Valves 

a) 2" 
10) Check Valves 

a) 2" 
b) 8" 

11) Butterfly Valves 
a) 8" 

FOUNDATION & STRUCTURAL 
1) Air Stripper Foundation 

CAL 001 0367 

Qty 

150 
225 

6700 
6700 
6700 
800 
800 
800 
15 

45 

30 
6 

12 

300 

Unit Sub, 

LF 
LF 
LF 
LF 
LF 
LF 
LF 
LF 

CY 

Unit 

Mat. 

31.00 
52.00 
9.25 

1.87 
18.70 

2.72 
1075.00 

100.00 

90.00 
340.00 

190.00 

135.00 

Cost 

Labor 

7.00 
28.00 
3.18 
8.85 
2.59 
3.60 

13,60 
3.77 

1275.00 

30.00 

70.00 
120.00 

120.00 

250.00 

Equip. 

3.26 

.49 
6,70 

.55 
12.20 

15.00 

Sub. 

129200 

0 

Total 

Mat. 

4650 
11700 
61975 

12529 
14960 

2176 
16125 

4500 

2700 
2040 

2280 

144263 

40500 

40500 

Labor 

1050 
6300 

21306 
59295 
17353 
2880 

10880 
3016 

19125 

1350 

2100 
720 

1440 

154568 

75000 

75000 

Equip. 

489 

3283 
44890 

440 
9760 

59535 

4500 

4500 

Total 
Direct 
Cost 

6189 
18000 
86564 

104185 
29882 
18280 
20640 
5192 

35250 

5850 

4800 
2760 

3720 

487566 

120000 

120000 

Coaaents 

ELECTRICAL 
1) Motor Starters 

a) «1 
2) Disconnect Switches 
3) Feeder Cable 
4) Conduit, Cable, Control 

a) «1 
5) Grounding 
6) Hiscellaneous Wiring 
7) Outdoor Lighting 

36 
36 

56000 

36 

FT 

LS 
LS 
LS 

1000,00 
200.00 

1.00 

350.00 
8000.00 
16000.00 
5000.00 

450,00 
75,00 
1,50 

450,00 
8000,00 
16000.00 
2500.00 

36000 
7200 
56000 

12600 
8000 
16000 
5000 

16200 
2700 
84000 

16200 
8000 
16000 
2500 

52200 
9900 

140000 

28800 
16000 
32000 
7500 

0 140800 145600 286400 

1) 
2) 

3) 

DISMANTLING 
Mobi 1izat ion/Deaobi1i cation 
Disaantling 
a) Stripper, Blowers, Piping 
b) Carbon Adsorption/Regeneration 
c) Concrete Pad 
d) Footer 
Waste Disposal 
a) Hauling (lOTr « 450 ai.) 
b) Disposal 9 Landfill Disposa 

LS 

300 
600 
5200 
540 

4500 
150 

MH 
MH 
SF 
LF 

MI 
TON 

4.00 
193.00 

100.00 

20.00 

4.40 
8.00 

1500.00 

30.00 

1,00 
5,00 

18000 
28950 

46950 0 

1000 

6000 

22880 
4320 

34200 

1500 

9000 

5200 
2700 

18400 

2500 

15000 

28080 
7020 

18000 
28950 

99550 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No, 4 
(CTCGT4) 
Page 4 of 4 

CAL 001 0368 

I tea Qty Unit Sub. 

Unit Cost 

Hat. Labor Equip. 

UPGRADE LONG TERM MONITORING SYSTEM 
1) Upgrade Long Tera Monitoring Systea LS 15000.00 

Total Total 
Di rect 

Sub. Nat. Labor Equip. Cost 

15000 15000 

15000 0 0 0 15000 

Coaaents 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treatment, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No. 4 
(0&MCT4b) 

Annual Costs - (24 hr/day - 365 days/year) 

* * * « » 
* * * * * ' 

ITEM * QTY * UNIT * UNIT$ « ITEM $ * NOTES 

1. Energy * » » » » 
a. Electric * 914526 * Kw-hr * .085 * $83287 * Air Stripper 
b. Fuel/Power * » * * $40000 * Carbon Regeneration 

2. Maintenance * * * * $100600 * 3X of Capital Cost 
* « « * * 

3. Operator * 1.5 * EA * 40000.00 * $60000 * 1 operator - 1st Shilc 
* * * ' * * 

TOTAL ANNUAL « * « » * 
COSTS * * * * $283887 * Years 1 thru 30 

> 

O 

o 

o 
LO 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treatment, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No. 4 
Post Remedial Monitoring 
(0AMCT4a) 

Annual Costs 

************************************************************************* 
ITEM * ITEM $ * 

* MONTHLY & ANNUAL * 
* SAMPLING » NOTES 

*************************************************************************** 
1. Sampling * 5000.00 * 16 groundwater samples, 

* * AO manhours per sampling period 
* * (annual) plus travel, living & 
* * sample shipping costs. 

*************************************************************************** 
2. Sampling *' 4800.00 * 3 surfacewater samples, 

* * B manhours per sampling period 
* * (monthly) plus travel & 
* * sample shipping costs. 

*************************************************************************** 
3. Analysis * 8100.00 * 18 samples per sampling period 

* * (annual) (inc. blank and 
* * duplicate) Volatile Organics 

*************************************************************************** 
4. Analysis * 27000.00 * 5 samples per sampling period 

* * (monthly) (inc. blank and 
* * duplicate) Volatile Organics 

*************************************************************************** 
5. Reporting * 1450.00 * 20 manhours per annual report 

* * plus other direct costs. 
*************************************************************************** 
6. Reporting * 2400.00 * 4 manhours per monthly report 

* * plus other direct costs. 
*************************************************************************** 

*' * Post Remedial monitoring will 
TOTAL ANNUAL * » be performed monthly 4 annually 

COST * 48750.00 * as noted for years 1 thru 30 
*************************************************************************** 

n 
> 

o 
o 

o 
LO 

o 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Diacharge To Passaic River and/or Deepavaal Brook 
Alternative No, 4 
(PWACT4) 
10867 •••PRESENT WORTH ANALYSIS*^^ 

CAL 001 0371 

COST COMPONENT 
COST/YEAR COST OCCURS ($000'S) 
2 3 4 5 6 10 11 

1. CAPITAL COST 
2. O & M COSTS 
3. ANNUAL COSTS 
4. ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH = 

5753,7 

5753.7 
1 

5754 

332.6 
332.6 
.952 

317 

332.6 
.907 

302 

332.6 
,864 

287 

332,6 
.823 

274 

332,6 
,784 

261 

332.6 
,746 

248 

332,6 
,711 

236 

332,6 
.677 

225 

332.6 
.645 

215 

332,6 
,614 

204 

332,6 
,585 

195 

O & M COSTS 
ANNUAL DISCOUNT RATE=5X 

12 13 14 15 16 17 18 19 20 21 22 

332,6 332.6 332.6 332.6 332,6 332,6 
,557 .53 .505 ,481 .458 ,436 

23 

332,6 
,416 

332,6 
.396 

332.6 
.377 

332.6^ 
.359 

332,6 
,342 

332,6 
,326 

PRESENT WORTH = 185 176 168 160 152 145 138 132 125 119 114 108 

24 25 26 27 28 29 30 

O & M COSTS 
ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH = 

332.6 
.31 

103 

332,6 
.295 

98 

332.6 
,281 

93 

332,6 
,268 

89 

332,6 
,255 

85 

332.6 
.243 

81 

332.6 
.231 

77 

TOTAL 
PRESENT 
WORTH 
(OOO'S) 

10867 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No. 5 
(CTCGT5S) 
Page 1 of 5 

I tea 

1) EQUIPNENT 
2) PIPING « INSTRUNENTATION 

FOUNDATION & STRUCTURAL 
ELECTRICAL 
DISMANTLING 
UPGRADE LONG TERM MONITORING SYSTEM 

3) 
4) 
5) 
6) 

Burden 9 13X of Labor Cost 
Labor 0 15X of Labor Cost 
Material 9 5X of Material Cost 
Subcontract 9 lOX of Sub. Cost 

SUMNARY 

Total Direct Cost 

Indirects 9 75X of Total Direct Labor Cost 
Profit 9 lOX Total Direct Cost 

Total Field Cost 

Sub, 

1240800 
49400 

0 
0 

140850 
15000 

1446050 

144605 

1590655 

It 

Nat. 

637500 
275708 
51300 

209000 
0 
0 

1173508 

58675 

1232183 

Labor 

307000 
247064 
95000 
195000 
118400 

0 

962464 

125120 
144370 

1231954 

923965 

Equip. 

62500 
90713 
5700 

0 
133500 

0 

292413 

292413 

2247800 
662885 
152000 
404000 
392750 
15000 

3874435 

125120 
144370 
58675 

144605 

4347205 

923965 
434721 

CAL 001 0372 

5705891 

Contingency 9 20X of Total Field Cost 
Engineering 0 15X of Total Field Cost 

Total Cost This Page 

1141178 
855884 

7702953 



CALUiibi.1. TRULm.iu COMrmii SITL 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No, 5 
(CTCGT5) 
Page 2 of 5 

I tea 

EQUIPNENT 
1) Extraction Wells 

2) Extraction Well Puaps 
3) Air Stripping Systea incl. 

Stripping Tower, Packing, 
Blowers 

4) Vapor-Phase Carbon Adsorption and 
Regeneration Systea 

Qty Unit Sub, 

4630 LF 

30 
15 

Unit Cost 

Nat. Labor Equip, 

160,00 

100000,00 

2500,00 400,00 
37500,00 15500,00 

12500,00 12500,00 

CAL 001 0373 

Sub. 

740800 

500000 

Total 

Nat, 

75000 
562500 

Labor Equip, 

12000 
232500 

62500 62500 

loiai 
Direct 
Cost 

740800 

87000 
795000 

625000 

Coaaents 

5 0 14* Ave, 
10 0 52' Ave, 
11 0 257' Ave 
4 0 304' Ave, 

275 gpa 

1240800 637500 307000 62500 2247800 

PIPING & INSTRUNENTATION 
1) Extraction Wells to Air Stripper *1 

A) Piping 
a) 2" 442 LF 

B) Excavation, Backf i l l , Coapaction 
a) 2' wide x 4' deep 225 LF 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 225 LF 

2) Extraction Wells to Air Stripper 12 
A) Piping 

a) 2" 450 LF 
B) Excavation, Backfill, Coapaction 

a) 2' wide x 4' deep 225 LF 
C) Pipe Bedding 

a) 2 ' wide ( 1 Layer) 225 LF 
3) Extraction Wells to Air S t r ipper *3 

A) Piping 
a) 2" 450 LF 

B) Excavation, Backfi l l , Coapaction 
a) 2' wide x 4' deep 225 LF 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 225 LF 

4) Extraction Wells to Air Stripper *4 
A) Piping 

a) 2" 645 LF 
B) Excavation, Backfi l l , Coapaction 

a) 2 ' wide x 4 ' deep 225 LF 
C) Pipe Bedding 

a) 2' wide ( 1 Layer) 225 LF 
5) Extraction Wells to Air Stripper «5 

A) Piping 
a) 2" 462 LF 

B) Excavation, Backf i l l , Coapaction 
a) 2' wide x 4' deep 225 LF 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 225 LF 

5,60 

,75 

1.12 

5,60 

.75 

1,12 

5,60 

.75 

1.12 

5.60 

.75 

1.12 

5.60 

.75 

1.12 

4.00 

4,62 

1,55 

4,00 

4,62 

1,55 

4,00 

4.62 

1,55 

4.00 

4,62 

1.55 

4,00 

4,62 

1.55 

,15 

4.14 

.15 

4.14 

.15 

4,14 

.15 

4,14 

,15 

4,14 

2475 

169 

252 

2520 

169 

252 

2520 

169 

252 

3612 

169 

252 

2587 

169 

252 

1768 

1040 

349 

1800 

1040 

349 

1800 

1040 

349 

2580 

1040 

349 

1848 

1040 

349 

66 

932 

68 

932 

68 

932 

97 

932 

69 

932 

4310 

2140 

601 

4388 

2140 

601 

4388 

2140 

601 

6289 

2140 

601 

4505 

2140 

601 



CALDWELL TUUCKINU CUNFANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No. 5 
(CTCGT5) 
Page 3 of 5 

.*j KJSJX uj/4 

I tea 

PIPING & INSTRUNENTATION (contd) 
6) Extraction Wells to Air Stripper #6 

A) Piping 
a) 2" 

B) Excavation, Backfill, Coapaction 
a) 2' wide x 4' deep 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 

7) Extraction Wells to Air Stripper #7 
A) Piping 

a) 2" 
B) Excavation, Backfill, Coapaction 

a) 2' wide x 4' deep 
C) Pipe Bedding 

a) 2' wide ( 1 Layer) 
8) Extraction Wells to Air Stripper 18 

A) Piping 
a) 2" 

B) Excavation, Backfill, Coapaction 
a) 2' wide x 4' deep 

C) Pipe l>Rdding 
a) 2' wide ( 1 Layer) 

9) Extraction Wells to Air Stripper #9 
A) Piping 

a) 2" 
B) Excavation, Backfill, Coapaction 

a) 2' wide x 4' deep 
C) Pipe Bedding 

a) 2' wide ( 1 Layer) 
10) Extraction Wells to Air Stripper *10 

A) Piping 
a) 3" 

B) Excavation, Backfil l , Coapaction 
a) 2 ' wide x 4 ' deep 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 

11) Extraction Wells to Air Stripper fll 
A) Piping 

a) 3" 
B) Excavation, Backfil l , Coapaction 

a) 2 ' wide x 4' deep 
C) Pipe Bedding 

a) 2' wide ( 1 Layer) 
12) Extraction Wells to Air Stripper #12 

A) Piping 
a) 3" 

B) Excavation, Backfi l l , Coapaction 
a) 2 ' wide x 4' deep 

C) Pipe Bedding 
a) 2' wide ( 1 Uye r ) 

Qty Unit Sub. 

955 LF 

225 LF 

225 LF 

499 LF 

225 LF 

225 LF 

545 LF 

225 LF 

225 LF 

297 LF 

225 LF 

225 LF 

680 LF 

150 LF 

150 LF 

220 LF 

150 LF 

150 LF 

560 LF 

150 LF 

150 LF 

Unit Cost 

Nat. Labor Equip. 

5.60 

.75 

1.12 

5.60 

.75 

1.12 

5.60 

.75 

1.12 

5.60 

.75 

1.12 

10.00 

.75 

1.12 

10.00 

.75 

1,12 

10.00 

.75 

1.12 

4.00 

4,62 

1,55 

4.00 

4.62 

1.55 

4.00 

4.62 

1.55 

4.00 

4.62 

1.55 

4.30 

4.62 

1.55 

4.30 

4.62 

1.55 

4,30 

4.62 

1,55 

,15 

4,14 

.15 

4.14 

.15 

4.14 

.15 

4.14 

.15 

4.14 

.15 

4.14 

.15 

4,14 

Sub. 

Total Total 
Direct 

Nat. Labor Equip. Cost 

5348 

169 

252 

2794 

169 

252 

3052 

169 

252 

1663 

169 

252 

6800 

113 

168 

2200 

113 

168 

5600 

113 

168 

3820 

1040 

349 

1996 

1040 

349 

2180 

1040 

349 

1188 

1040 

349 

2924 

693 

233 

946 

693 

233 

2408 

693 

233 

143 

932 

75 

932 

82 

932 

45 

932 

102 

621 

33 

621 

84 

621 

9311 

2140 

601 

4865 

2140 

601 

5314 

2140 

601 

2896 

2140 

601 

9826 

1427 

401 

3179 

1427 

401 

8092 

1427 

401 

Coaaents 



CALDWELL TRUCKING CONPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Diacharge To Passaic River and/or Deepavaal Brook 
Alternative No. 5 
(CTCGT5) 
Page 4 of 5 

I tea 

PIPING & INSTRUNENTATION (contd) 
13) Extraction Wells to Air Stripper «13 

A) Piping 
a) 3" 

B) Excavation, Backfill, Coapaction 
a) 2' wide x 4' deep' 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 

14) Extraction Wells to Air Stripper «14 
A) Piping 

a) 3" 
B) Excavation, Backfill, Coapaction 

a) 2' wide x 4' deep 
C) Pipe Bedding 

a) 2' wide ( 1 Layer) 
15) Extraction Wells to Air Stripper #15 

A) Piping 
a) 3" 

B) Excavation, Backfill, Coapaction 
a) 2' wide x 4' deep 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 

D) Paving 
E) Revegetation 

16) Standpipe to Air Stripper - 6" 
17) Air Piping - 6" 
18) Effluent Piping - 12" 

a) Excavation, Backfill, Coapaction 
b) Pipe Bedding 

19) Effluent Piping - 8" 
a) Excavation, Backfill, Coapaction 
b) Pipe Bedding 

20) Nanholes 
21) Plug Valves 

a) 2" 
22) Check Valves 

a) 2" 
b) 6" 

23) Butterfly Valves 
a) 6" 

CAL 001 0375 

Qty Unit Sub, 

Unit Cost 

Mat. Labor Equip, Sub, 

Total 

Mat, Labor Equip, 
Direct 
Cost 

570 

150 

150 

220 

150 

150 

560 

150 

150 
26000 

31 
600 
750 

6700 
6700 
6700 
4650 
4650 
4650 
10 

45 

30 
30 

60 

LF 

LF 

LF 

LF 

LF 

LF 

LF 

LF 

LF 
SF 1 
MSF 
LF 
LF 
LF 
LF 
LF 
LF 
LF 
LF 

10,00 

,75 

1,12 

10,00 

.75 

1.12 

10.00 

.75 

1.12 
1.90 

54,00 
25.00 
39,00 
9,25 

1,87 
9.25 
1,00 
2,64 

1075,00 

200,00 

90.00 
185.00 

120.00 

4.30 

4,62 

1,55 

4,30 

4,62 

1,55 

4,30 

4.62 

1,55 

11,20 
5,50 

21.00 
3,18 
8,85 
2,59 
3.18 
4.81 
3.66 

1275.00 

50.00 

70.00 
91.00 

110.00 

,15 

4,14 

.15 

4.14 

.15 

4.14 

10.20 
2.50 

,49 
6,70 

,49 
5.42 

5700 

113 

168 

2200 

113 

168 

5600 

113 

168 
49400 

1674 
15000 
29250 
61975 

12529 
43013 
4650 
12276 
10750 

9000 

2700 
5550 

7200 

49400 275708 

2451 

693 

233 

946 

693 

233 

2408 

693 

233 

347 
3300 
15750 
21306 
59295 
17353 
14787 
22367 
17019 
12750 

2250 

2100 
2730 

6600 

247064 

86 

621 

33 

621 

84 

621 

316 
1500 

3283 
44890 

2279 
25203 

90713 

8237 

1427 

401 

3179 

1427 

401 

8092 

1427 

401 
49400 
2337 
19800 
45000 
86564 
104185 
29882 
60078 
52220 
29295 
23500 

11250 

4800 
8280 

13800 

662886 

Coaaents 



CALDWELL TRUCKING CONPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No. 5 
(CTCGT5) 
Page 5 of 5 

I tea Qty Unit Sub. 

Unit Cost 

Nat. Labor Equip, Sub, 

CAL 001 0376 

Total Total 
Direct 

Nat. Labor Equip. Cost Coaaents 

FOUNDATION & STRUCTURAL 
1) Air Stripper Foundation 380 CY 135,00 250,00 15,00 51300 95000 5700 152000 

0 51300 95000 5700 152000 

ELECTRICAL 
1) Notor Starters 

a) #1 
2) Disconnect Switches 
3) Feeder Cable 
4) Conduit, Cable, Control 

a) «1 
5) Grounding 
6) Niscellaneous Wiring 
7) Outdoor Lighting 

60 
60 

56000 

60 

FT 

LS 
LS 
LS 

1000.00 
200.00 

1,00 

350,00 
15000,00 
30000,00 
15000,00 

450,00 
75.00 
1.50 

450.00 
15000.00 
30000.00 
7500,00 

60000 
12000 
56000 

21000 
15000 
30000 
15000 

27000 
4500 * 

84000 

27000 
15000 
30000 
7500 

87000 
16500 
140000 

48000 
30000 
60000 
22500 

0 209000 195000 404000 

DISMANTLING 
1) Nobilization/Deaobllization 
2) Disaantling 

a) Stripper, Blowers, Piping 
b) Carbon adsorption/Regeneration 
c) Concrete Pad 

i d) Footer 
3) Waste Disposal 

a) Hauling (30Tr 0 450 ai,) 
b) Disposal 0 Landfill 

LS 1000.00 1500.00 

1500 
2500 
6500 
1100 

3500 
450 

NH 
MH 
SF 
LF 

NI 
TON 

4.00 
193.00 

20.00 
20.00 
4.40 
8,00 

30.00 
30,00 
1,00 
5,00 

54000 
86850 

1000 1500 

30000 45000 
50000 75000 
28600 6500 
8800 5500 

2500 

75000 
125000 
35100 
14300 

54000 
86850 

140850 118400 133500 392750 

UPGRADE LONG TERN NONITORING SYSTEN 
1) Upgrade Long Tera Monitoring Systea LS 15000.00 15000 

15000 

15000 

15000 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treatment, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No. 5 
(04MCT5b) 

Annual Costs - (24 hr/day - 365 days/year) 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ 
* * * * * 
* • * * * * 

ITEM » QTY « UNIT * UNIT$ * ITEM $ * NOTES 
*******************************************************************************************^ 
1. Energy * * * * * 

a. Electric * 979850 * Kw-hr * .085 * $83287 * Air Stripper 
b. Fuel/Power * * * * $25000 * Carbon Regeneration 

*******************************************************************************************^ 
2. Maintenance * * * * $130800 * 3X of Capital Cost 

* * * * * 
******************************************************************************************** 
3. Operator * 1.5 » EA * 40000.00 * $60000 » 1 operator - 1st Shii. 

* * * *. * 
******************************************************************************************** 

TOTAL ANNUAL * * * * * 
COSTS * * • » $299087 * Years 1 thru 30 

********************************************************************************************* 

n 

o 
o 

o 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Onsite Groundwater Treatment, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No. 5 
Post Remedial Monitoring 
(04MCT5a) 

Annual Costs 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
ITEM * ITEM $ * 

* MONTHLY & ANNUAL * 
* SAMPLING * NOTES 

*************************************************************************** 
1. Sampling * 5000.00 « 16 groundwater samples, 

* * 40 manhours per sampling period 
* * (annual) plus travel, living & 
* * sample shipping costs. 

*************************************************************************** 

2. Sampling * 36000.00 * 15 surfacewater samples, 
* * 40 manhours per sampling period 
* * (monthly) plus travel & 
* * sample shipping costs. 

*************************************************************************** 
3. Analysis * 8100.00 * 18 samples per sampling period 

* * (annual) (inc. blank and 
* * duplicate) Volatile Organics 

*************************************************************************** 
4. Analysis * 91800.00 * 17 samples per sampling period 

* * (monthly) (inc. blank and 
* * duplicate) Volatile Organics 

*************************************************************************** 
5. Reporting * 1450.00 * 20 manhours per annual report 

* * plus other direct costs. 
*************************************************************************** 
6. Reporting * 11400.00 * 20 manhours per monthly report 

* * plus other direct costs. 
*************************************************************************** 

* * Post Remedial monitoring will 
TOTAL ANNUAL * * be performed monthly & annually 

COST » 153750.00 * as noted for years 1 thru 30 
*************************************************************************** 

n 
> 

o 
o 

O 
U) 

00 



CALDWELL TRUCKING COMPANY SITE 
Fairf ield Township, New Jersey 
Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River and/or Deepavaal Brook 
Alternative No, 5 
(PWACT5) 

14666 •••PRESENT WORTH ANALYSIS^̂ ^ 

CAL 001 0379 

COST CONPONENT 
COST/YEAH COST OCCURS ($000'S) 
2 3 4 5 6 10 11 

1. CAPITAL COST 
2. 0 & N COSTS 
3. ANNUAL COSTS 
4. ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH = 

7703 

7703 
1 

7703 

452.9 
452,9 
,952 

431 

452.9 
.907 

411 

452,9 
,864 

391 

452,9 
.823 

373 

452,9 
,784 

355 

452,9 
,746 

338 

452.9 
.711 

322 

452.9 
,677 

307 

452.9 
.645 

292 

452,9 
,614 

278 

452.9 
,585 

265 

0 & N COSTS 
ANNUAL DISCOUNT RATE=5X 

12 13 14 15 16 17 18 19 20 21 22 

452,9 452.9 452.9 452.9 452.9 452.9 452.9 452.9 
.557 .53 .505 .481 .458 .436 .416 .396 

23 

452.9 452.9 452,9 452.9 
.377 ,359 .342 ,326 

PRESENT WORTH 252 240 229 218 207 197 188 179 171 163 155 148 

0 & N COSTS 
ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH = 

24 

140 

25 26 27 28 29 

134 127 121 115 110 

30 

452,9 452.9 452.9 452.9 452.9 452,9 452,9 
,31 ,295 ,281 .268 .255 .243 .231 

105 

TOTAL 
PRESENT 
WORTH 
(OOO'S) 

14666 



CALDWELL TRUCKING CONPANY SITE 
Fairfield Township, New Jersey 
Partial Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River 
Alternative No, 6 
(CTCGT6S) 
Page 1 of 3 

I tea 

1) EQUIPNENT 
2) PIPING & INSTRUNENTATION 
3) FOUNDATION & STRUCTURAL 
4) ELECTRICAL 
5) DISMANTLING 

UPGRADE LONG TERN NONITORING SYSTEM 6) 

SUMNARY 

Burden 0 13X of Labor Cost 
Labor 0 15X of Labor Cost 
Naterial 0 5X of Material Cost 
Subcontract 0 lOX of Sub, Cost 

Total Direct Cost 

Indirects 0 75X of Total Direct Labor Cost 
Profit 0 lOX Total Direct Cost 

Total Field Cost 

Sub, 

368000 
27360 

0 
0 

15050 
15000 

425410 

42541 

467951 

it 

Nat, 

54000 
128110 
13500 
31400 

0 
0 

227010 

11351 

238361 

Labor 

55300 
139324 
25000 
29575 
12360 

0 

261559 

34003 
39234 

334796 

251097 

Equip, 

32500 
48321 
1500 

0 
7200 

0 

89521 

89521 

509800 
343115 
40000 
60975 
34610 
15000 

1003500 

34003 
39234 
11351 
42541 

1130628 

251097 
113063 

CAL 001 0380 

1494787 

Contingency 0 20X of Total Field Cost 
Engineering 0 15X of Total Field Cost 

Total Cost This Page 

298957 
224218 

2017963 



CALDWELL TRUCKING CONPANY SITE 
Fairfield Township, New Jersey 
Partial Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River 
Alternative No. 6 
(CTCGT6) 
Page 2 of 3 

I tea 

EQUIPNENT 
1) Extraction Wells 

2) Extraction Well Puaps 
3) Air Stripping Systea incl. 

Stripping Tower, Packing, 
Blowers 

4) Vapor-Phase Carbon Adsorption and 
Regeneration Systea 

CAL 001 0381 

Unit Cost 

Qty Unit Sub. Nat, Labor Equip. 

675 LF 160,00 

7 
1 

1 260000,00 

2000,00 
40000,00 

400.00 
20000.00 

32500.00 

Sub, 

108000 

Total 

Nat, 

14000 
40000 

Labor Equip, 

2800 
20000 

Total 
Direct 
Cost 

108000 

16800 
60000 

Coaaents 

3 0 40' 
1 0 45' 
1 0 150' 
1 0 175' 
1 0 185' 

166 gpa 

260000 32500 32500 325000 

368000 54000 55300 32500 509800 

PIPING & INSTRUMENTATION 
1) Extraction Wells to Air Stripper 

A) Piping 
a) 2" 

B) Excavation, Backfill, Coapaction 
a) 2' wide x 4' deep 
b) 4' wide x 4' deep 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 
b) 4' wide ( 1 Layer) 

D) Paving 
E) Revegetation 

4) Standpipe to Air Stripper - 8" 
5) Air Piping - 8" 
6) Effluent Piping - 12" 

a) Excavation, Backfill, Coapaction 
b) Pipe Bedding 

7) Nanholes 
8) Plug Valves 

a) 2" 
9) Check Valves 

a) 2" 
b) 8" 

10) Butterfly Valves 
a) 8" 

8700 LF 5,60 4,00 .15 48720 34800 1305 84825 

1800 
1000 

1800 
1000 
14400 

20 
45 
100 

4700 
4700 
4700 

9 

7 

7 
2 

4 

LF 
LF 

LF 
LF 
SF 1 
NSF 
LF 
LF 
LF ^ 
LF 
LF 

.75 
1,00 

1,12 
2,64 

.90 
54.00 
31.00 
52.00 
9,25 

1,87 
1075,00 

100,00 

90,00 
340,00 

190,00 

4,62 
4,81 

1,55 
3.66 

11.20 
7,00 

28,00 
3.18 
8.85 
2,59 

1275,00 

30.00 

70,00 
120,00 

120,00 

4,14 
5,42 

10.20 
3,26 

,49 
6.70 

27360 

27360 

1350 
1000 

2016 
2640 

1080 
1395 
5200 
43475 

8789 
9675 

700 

630 
680 

760 

128110 

8316 
4810 

2790 
3660 

224 
315 
2800 
14946 
41595 
12173 
11475 

210 

490 
240 

480 

139324 

7452 
5420 

204 
147 

2303 
31490 

48321 

17118 
11230 

4806 
6300 
27360 
1508 
1857 
8000 
60724 
73085 
20962 
21150 

910 

1120 
920 

1240 

343115 



CALDWELL TRUCKING CONPANY SITE 
Fairfield Township, New Jersey 
Partial Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River 
Alternative No. 6 
(CTCCT6) 
Page 3 of 3 

I tea 

FOUNDATION & STRUCTURAL 
1) Air Stripper Foundation 

CAL 001 0382 

Qty 

100 

Unit 

CY 

Sub. 

Unit Cost 

Nat. Labor 

135,00 250,00 

Equip. 

15,00 

Total 

Sub. Nat, 

13500 

0 13500 

Labor Equip. 

25000 1500 

25000 1500 

Total 
Direct 
Cost 

40000 

40000 

Coaaents 

ELECTRICAL 
1) Notor Starters 

a) «1 
2) Disconnect Switches 
3) Feeder Cable 
4) Conduit, Cable, Control 

a) *1 
5) Grounding 
6) Niscellaneous Wiring 
7) Outdoor Lighting 

9 
9 

8700 FT 

LS 
LS 
LS 

1000.00 
200.00 

1,00 

350,00 
2250,00 
4500.00 
2000,00 

450.00 
75.00 
1,50 

450,00 
2250,00 
4500,00 
1000,00 

9000 
1800 
8700 

3150 
2250 
4500 
2000 

4050 
675 

13050 

4050 
2250 
4500 
1000 

13050 
2475 

21750 

7200 
4500 
9000 
3000 

31400 29575 60975 

DISNANTLING 
1) Nobilization/Deaobllization 
2) Disaantling 

a) Stripper, Blowers, Piping 
b) Carbon Adsorption/Regeneration 
c) Concrete Pad 
d) Footer 

3) Waste Disposal 
a) Hauling (3Tr 0 450 ai,) 
b) Disposal 0 Landfill 

LS 

100 
200 
1800 
180 

1350 
50 

MH 
MH 
SF 
LF 

Ml 
TON 

4,00 
193,00 

1000,00 1500,00 

20,00 30.00 

4,40 
8,00 

1.00 
5.00 

5400 
9650 

1000 

2000 

7920 
1440 

1500 

3000 

1800 
900 

2500 

5000 

9720 
2340 

5400 
9650 

15050 12360 7200 34610 

UPGRADE LONG TERM MONITORING SYSTEM 
1) Upgrade Long Tera Monitoring Systea LS 15000.00 15000 

15000 

15000 

15000 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Partial Extraction, Onsite Groundwater Trieatment System, 
Discharge To Passaic River 
Alternative No. 6 
(04MCT6b) 

Annual Costs - (24 hr/day - 365 days/year) 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* • * * * * . 

* * * * * 

ITEM * QTY » UNIT * UNIT$ * ITEM $ » NOTES 
********************************************************************************************* 
1. Energy * * * * * 

a. Electric * 261293 * Kw-hr * .085 * $22210 * Air Stripper 
b. Fuel/Power * * * * $25000 * Carbon Regeneration 

********************************************************************************************* 
2. Maintenance » * * * $33400 » 3X of Capital Cost 

* * * * * 
********************************************************************************************* 
3. Operator « 1.5 * EA * 40000.000 * $60000 * 1 operator - 1st shift 

* * * * * 
********************************************************************************************* 

TOTAL ANNUAL * * * * * 
COSTS * * * * $140610 * Years 1 thru 12 

********************************************************************************************* 

n 
> 
tri 

o 
o 

o 
00 
U) 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Partial Extraction, Onsite Groundwater Treatment, 
Discharge To Passaic River 
Alternative No. 6 
Post Remedial Monitoring 
(OiMCT6a) 

Annual Costs 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
ITEM * ITEM $ « ITEM $ * 

* MONTHLY & ANNUAL * ANNUAL * 
* SAMPLING * SAMPLING * NOTES 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * : 
1. Sampling * 5000.00 * 5000.00 * 16 groundwater samples, 

* * * 40 manhours per sampling perioc 
* * * (annual) plus travel, living & 
* * * sample shipping costs. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 7 

2. Sampling * 4800.00 * * 1 surfacewater sample, 
* * * Q manhours per sampling period 
* * * (monthly) plus travel & 
* * * sample shipping costs. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i 

3. Analysis * 8100.00 * 8100.00 * 18 samples per sampling period 
* * * (annual) (inc. blank and 
* * * duplicate) Volatile Organics 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i 

4. Analysis * 16200.00 * * 3 samples per sampling period 
* * * (monthly) (inc. blank and 
* * * duplicate) Volatile Organics 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * } 

5. Reporting * 1450.00 * 1450.00 * 20 manhours per annual report 
* * * plus other direct costs. 

********************************************************************************************** 
6. Reporting * 2400.00 * * 4 manhours per monthly report 

* * * plus other direct costs. 
********************************************************************************************** 

* ' * * Post Remedial monitoring will 
* » * be performed monthly 4 annually 

TOTAL ANNUAL * * * as noted for years 1 thru 12 
COST * 37950.00 * 14550.00 * annually for years 13 thru 30 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t 

o 

o 
o 

o 
CO 



CALDWELL TRUCKING CONPANY SITE 
Fairfield Township, New Jersey 
Partial Extraction, Onsite Groundwater Treataent, 
Discharge To Passaic River 
Alternative No, 6 
(PWACT6) 
3696 •••PRESENT WORTH ANALYSIS^^^ 

CAL 001 0385 

COST CONPONENT 
COST/YEAR COST OCCURS ($000'S) 
2 3 4 5 6 10 11 

1, CAPITAL COST 
2. 0 & N COSTS 
3. ANNUAL COSTS 
4, ANNUAL DISCOUNT RATE=5X 

2018 

2018 
1 

178.6 
178.6 
.952 

178.6 
.907 

178.6 
.864 

178.6 
.823 

178.6 
.784 

178.6 
,746 

178.6 
.711 

178,6 
,677 

178.6 
,645 

178,6 
,614 

178,6 
,585 

PRESENT WORTH = 2018 170 162 154 147 140 133 127 121 115 110 104 

12 13 14 15 16 17 18 19 20 21 22 23 

0 & N COSTS 
ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH = 

178,6 
.557 

99 

14.6 
.53 

8 

14.6 
.505 

7 

14.6 
.481 

7 

14,6 
.458 

7 

14.6 
.436 

6 

14.6 
,416 

6 

14.6 
.396 

6 

14.6 
.377 

6 

14.6 
.359 

5 

14.6 
.342 

5 

14,6 
,326 

5 

24 

O & M COSTS 14.6 
ANNUAL DISCOUNT RATE=5X .31 

PRESENT WORTH = 5 

25 26 27 28 

14.6 
.295 

14.6 
.281 

14.6 
.268 

14,6 
.255 

29 

14,6 
,243 

30 

14,6 
,231 

TOTAL 
PRESENT 
WORTH 
(OOO'S) 

3696 



CALDWELL TRUCKING CONPANY SITE 
Fairfield Township, New Jersey 
Extraction, Discharge To Passaic River 
Alternative No, 7 
(CTCGT7S) 
Page 1 of 2 

I tea 

1) EQUIPMENT 
2) PIPING & INSTRUNENTATION 
3) ELECTRICAL 
4) UPGRADE LONG TERN MONITORING SYSTEM 

Burden 0 13X of Labor Cost 
Labor 0 15X of Labor Cost 
Material 0 5X of Material Cost 
Subcontract 0 lOX of Sub, Cost 

Total Direct Cost 

Indirects 0 75X of Total Direct Labor Cost 
Profit 0 lOX Total Direct Cost 

Total Field Cost 

Sub. Mat. 

SUhMARY 

Labor Equip . 

CAL 001 03 86 

320000 
45600 

0 
15000 

380600 

38060 

418660 

it 

20000 
186341 
25500 

0 

231841 

11592 

243433 

2400 
114627 
23050 

0 

140077 

18210 
21012 

179299 

134474 

0 
51588 

0 
0 

51588 

51588 

342400 
398156 
48550 
15000 

804106 

18210 
21012 
11592 
38060 

892980 

134474 
89298 

1116751 

Contingency 0 20X of Total Field Cost 
Engineering 0 15X of Total Field Cost 

Total Cost This Page 

223350 
167513 

1507615 



CALDWELL TRUCKING CONPANY SITE 
Fairfield Township, New Jersey 
Extraction, Discharge To Passaic River 
Alternative No. 7 
(CTCGT7) 
Page 2 of 2 

I tea 

EQUIPNENT 
1) Extraction Wells 
2) Extraction Well Puaps 

Unit Cost 

Qty Unit Sub. Nat. Labor Equip, 

2000 LF 160,00 
4 5000,00 600,00 

PIPING & INSTRUNENTATION 
1) Extraction Wells to Passaic 

A) Piping 
a) 3" 
b) 4" 
c) 6" 

B) Excavation, Backfill, 
a) 2' wide x 4' deep 

C) Pipe Bedding 
a) 2' wide ( 1 Layer) 

D) Paving 

2) Plug Valves 
a) 3" 

3) Check Valves 
a) 3" 

River 

Coapaction 

7100 
1500 
2300 

8900 

8900 
24000 

87 

4 

4 

LF 
LF 
LF 

LF 

LF 
SF 
NSF 

1,90 

CAL 001 0387 
Total 

Direct 
Sub, Nat, Labor Equip, Cost Coaaents 

320000 320000 4 0 500' 
20000 2400 22400 132 gpa 0 650' 

320000 20000 2400 0 342400 

10.00 
13.70 
31.50 

.75 

1.12 

54.00 

150.00 

100.00 

4,30 
5,80 
8.30 

4.62 

1.55 

11.20 

35.00 

70.00 

,15 
2,70 
3,80 

4.14 

10.20 
45600 

45600 

71000 
20550 
72450 

6675 

9968 

4698 

600 

400 

186341 

30530 
8700 
19090 

41118 

13795 

974 

140 

280 

114627 

1065 
4050 
8740 

36846 

887 

51588 

102595 
33300 
100280 

84639 

23763 
45600 
6560 

740 

680 

398157 

ELECTRICAL 
1) Notor Starters 

a) 13 
2) Disconnect Switches 
3) Feeder Cable 
4) Conduit, Cable, Control 

a) *3 
5) Grounding 
6) Niscellaneous Wiring 
7) Outdoor Lighting 

4 
4 

8900 FT 

LS 
LS 
LS 

1800.00 900.00 
200,00 75,00 

1.00 1.50 

900.00 575.00 
1000.00 1000.00 
2000.00 2000.00 
2000.00 500.00 

7200 
800 
8900 

3600 
1000 
2000 
2000 

3600 
300 

13350 

2300 
1000 
2000 
500 

10800 
1100 
22250 

5900 
2000 
4000 
2500 

25500 23050 48550 

UPGRADE LONG TERN NONITORING SYSTEN 
1) Upgrade Long Tera Nonitoring Systea LS 15000.00 15000 

15000 

15000 

15000 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Discharge To Passaic River 
Alternative No. 7 
(0«[MCT7b) 

Annual Costs - (24 hr/day - 365 days/year) 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * 
* * * * * 

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES 
********************************************************************************************* 
1. Energy * * * * * 

a. Electric * 783880 * Kw-hr * .085 * $66630 * Well System 
* * * * * 

********************************************************************************************* 
2. Maintenance * * • * $33000 * 3X of Capital Cost 

* * * * * 
********************************************************************************************* 

TOTAL ANNUAL * * * * * 
COSTS * * * * $99630 * Years 1 thru 30 

********************************************************************************************* 

n 
> 

o 
o 

o 
00 
00 



CALDWELL TRUCKING COMPANY SITE 
Fairfield Township, New Jersey 
Extraction, Discharge To Passaic River 
Alternative No. 7 
Post Remedial Monitoring 
(04MCT7a) 

Annual Costs 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ' * * * * * * * * * * 
ITEM * ITEM $ * 

* MONTHLY & ANNUAL * 
* SAMPLING * NOTES 

*************************************************************************** 
1. Sampling * 5000.00 * 16 groundwater samples, . 

* * 40 manhours per sampling period 
* * (annual) plus travel, living & 
* * sample shipping costs. 

*************************************************************************** 
2. Sampling * 4800.00 * 1 surfacewater sample, 

* * 8 manhours per sampling period 
* * (monthly) plus travel k 
* * sample shipping costs. 

*************************************************************************** 
3. Analysis * 8100.00 * 18 samples per sampling period 

* * (annual) (inc. bla.nk and 
» * duplicate) Volatile Organics 

*************************************************************************** 
4. Analysis * 16200.00 * 3 samples per sampling period 

* * (monthly) (inc. blank and 
* » duplicate) Volatile Organics 

*************************************************************************** 
5. Reporting * 1450.00 * 20 manhours per annual report 

* * plus other direct costs. 
*************************************************************************** 
6. Reporting * 2400.00 * 4 manhours per monthly report 

* * plus other direct costs. 
*************************************************************************** 

* * Post Remedial monitoring will 
TOTAL ANNUAL * * be performed monthly & annually 

COST * 37950.00 * as noted for years 1 thru 30 
*************************************************************************** 

n 

o 
o 

o 
03 



CALDWELL TRUCKING CONPANY SITE 
Fairfield Township, New Jersey 
Extraction, Discharge To Passaic River 
Alternative No. 7 
(PWACT7) 
3623 •••PRESENT WORTH ANALYSIS^^^ 

CAL 001 03 90 

COST CONPONENT 
COST/YEAR COST OCCURS ($000'S) 
2 3 4 5 6 10 

12 13 14 15 16 17 18 19 20 21 22 

11 

1, 
2, 
3, 
4, 

CAPITAL COST 
0 & N COSTS 
ANNUAL COSTS 
ANNUAL DISCOUNT RATE=5X . 

PRESENT WORTH = 

1507,6 

1507.6 
1 

1508 

137,6 
137,6 
,952 

131 

137.6 
,907 

125 

137,6 
,864 

119 

137.6 
,823 

113 

137,6 
.784 

108 

137,6 
,746 

103 

137.6 
.711 

98 

137.6 
,677 

93 

137,6 
.645 

89 

137.6 
.614 

84 

137.6 
.585 

80 

23 

O & M COSTS 
ANNUAL DISCOUNT RATE=5X 

PRESENT WORTH = 

137,6 
,557 

77 

137.6 
.53 

73 

137,6 
.505 

69 

137,6 
,481 

66 

137,6 
.458 

63 

137.6 
.436 

60 

137,6 
,416 

57 

137.6 
,396 

54 

137.6 
.377 

52 

137.6 
.359 

49 

137.6 
.342 

47 

137.6 
.326 

45 

0 & N COSTS 
lUNT RATE=5X 

PRESENT WORTH = 

24 

137,6 
,31 

43 

25 

137,6 
,295 

41 

26 

137,6 
,281 

39 

27 

137,6 
,268 

37 

28 

137,6 
.255 

35 

29 

137,6 
,243 

33 

30 

137,6 
.231 

32 

TOTAL 
PRESENT 
WORTH 
(OOO'S) 

3623 
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